4242424242424242424242424242424242 Algebra 3'4 Prep 2"4 term [434343434344 Mr. Mahmoud fd 


www.Cryp2Day.com 
Фе) әуе «Лу Sin ago 
«» S 


Ww 
ALGEBRA FOR 


PREPARATORY ТИЙЕР 
SCOND TERM 


| 
| PREPARED By 
у 














JIII IIJ JJJ JJJ JJJ JJI JJJ IJJI IJJI IJJI 
4741&7&&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&1&7&7&7&1 


алалла лала 4 (615 p2424242421242424242421212/2424242424232/24242424233 
41 6 Als ea Sa {2 С 


444242434242424242424242 4242424242 Algebra 34 Prep 2 term 42424242424: Mr. Mahmoud 1242 
Sheet (1) 


Solving 2 equations of first degree in 2 variables 


| First | Solving two ТТ iions of the first degree in two variables graphically | 





e The meaning of solving two equations graphically is finding the ordered pair or ordered 
pairs which satisfy the two equations simultaneously. 


Since the set of solution of the equation of the first degree in two variables in IX x IR is 
represented graphically by a straight line. 


Then to solve the two equations graphically, we do as follows : | 





In the Cartesian plane draw the two straight lines which represent the two equations to 
be L, and L, » then the S.S. is the point of intersection of the two straight lines L, and 
L, » then we have three cases. 


L, and L, intersect at L, and L, are coincident L, and L, are parallel 
the point (X, » y) 





è There is a unique ? There is an infinite number]  * There is no solution 
solution (X, » yi) of solutions e The S.S. = Ø 
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Substituting method. Omitting method. 


Choose the correct answer : 











GSS 
We can recognise the number of solutions of any two equations of the first degree in 
two variables by knowing the slope of the straight line and determining the point of its 
intersection with y-axis as follows : 


We find the slopes of the two straight lines 








m, =m, m, Ф m, 


The two straight lines intersect 


We find the points of intersection 
of the two straight lines 
with y-axis 


at one point, then we say the 
number of solutions = 1 





The two points are equals The two points are different 


Then the two straight lines are Then the two straight lines 
coincident and the number of are parallel and the number 
solutions is an infinite number. of solutions = 0 








Solving two equations of the first degree in two variables algebraically 


This method depends on removing one of the two variables to get an equation of the first 
degree in one variable » then we get the value of this variable by solving this equation. 


Then we substitute by this value in any of the two equations to get the value of the other 
variable which we have removed before. 


For that purpose» we follow one of the two methods : 


The two straight lines : 2 X = 3 and 3 y = 5 аге .......... (El-Dakahlia 2013) 
(a) perpendicular. (b) coincident. (c) parallel. (d) intersecting. 
The S.S. of the two equations : 2 X- y 22» X* yz 7in IR x IRis (Kafr El-Sheikh 2014) 
(a) i »0)} (b) 12 »2)} (c) 1 » 4); (d) 1C. »5)] 
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The S.S. of the two equations: X -2y 213 X * y Z IOinI«R x IR is 
(Port Said 2013 » El-Fayoum 2011 ) 


(a) {(5 »2)} (b) ((2 » 4); (c) 1(1. » 5); (4) 163 ›1)} 









If there are infinite numbers of solutions of the two equations : 
4] X+4y=753X+ky=21 sthenk=......-.. (Cairo 2014 » Qena 2013 » El-Dakahlia 2012) 
(a) 4 (b) 7 (c) 12 (d) 21 


ssay problems: 


Find graphically in IR x IR the S.S. of each pair of the following equations : 


1 

yz2X-3 5 X+2y=4 (Port Said 2014) « {(2 91)}» 
ә Find graphically in IK x IR the S.S. of each pair of the following equations : 

X+y=5 5 X-y= l (S. Sinai 2013) « {(3 92)}» 
3 Find in R x IR the S.S. of each pair of the following equations : 

2X-y= 3 ` Х+2у=4 (Assiut 2013, El-Sharkia 2014) « {(2 »—1)}» 
4 Find in IR x IR the S.S. of each pair of the following equations : 


3X+4y=24 . X-2y=-2 (Giza 2012) « {(4 9 3)}» 


Find the solution set for each pair of the following two equations algebraically 
5 | and graphically : 
у= Х+4 ; Х+у=4 (Alexandria 2013) « {(0 » 4) » 


Find the solution set for each pair of the following two equations algebraically 
6 | and graphically : 
Х-у=4 9 3X+2y=7 (Damietta 2013) « {(3 »— 1)» 
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Choose the correct answer : 





Uu 


Find algebraically in R x R the S.S. of each pair of the following equations @ 


(1)Х+у=4 Х-у=2 «{(3,1)}» 
(24X-yz5 ; 2Х+у=7 «10 »3))» 
(3) Х+3у= 2 , 3X+4y=6 « {(2 90)} » 
(4)5y+X=2 , 2 Х-3у+9 = 0 «{(-3 91} » 
(5)2y-3Xz7 , Зу+2Х=4 « {(—1 92)}» 


Find in R x R the S.S. of each pair of the following equations : 


(1)2X-y=3 : X+2y=4 (Assiut 17 9 El-Ismailia 15) « {(2 91)} » 
(8)3 X44) = 24 ' X-2y=-2 (Giza 12) « {(4 93)}» 
ee ad X ,2Y 11 « {(2 90)} » 


Find the value of a and b in each of the following : 


Шах+ьу-5 = 0 ›ЗаХ+ЫЪу = 17 
given that (3 » — 1) is a solution for the two equations (El-Gharbia 2014) « 2 » 1 » 


If: f(X)=aX7+b 5f (1)=5 sf (2)=11 » then find the value of a and b «293» 
(El-Fayoum 2009) J 
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LL) A rectangle is with a length more than its width by 4 cm. If the perimeter of the 
rectangle is 28 cm. Find the area of the rectangle. (Alex. 2012) « 45 cm? » 


| Which of the following graphs represents two equations of the first degree in two 


variables which have no common solution ? 
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iJ 
5 3 
3 2 
3 In the opposite graph : 3 
4 
9 | The S.S. of the two 5 
19 2 
3 equations which are dJ 
5 2 3 
a represented by the i 

dd 
a two straight lines L} and L, iS ++ a 
| iJ 
3 (a) {(2 »2)} (b) {(3 »2)} (c) 2 »0)] (d) (2 »3)) 29 
dJ 
ig 3 
a ) The point of intersection of the two straight lines : X+2=0 »y 2 Xis - ‘2 
3 3 ( El-Dakahlia 17) 3 
DM | | iJ 
9 |(а) (2,2) (b) (2 +0) (c) (-2 »-2) (d) (0 +0) 5 
" 2 

iJ 

3 The two straight lines: 3 X27 »2y 29 are (Matrouh 16 s Luxor 16 » El-Sharkia 15) a 
iJ 
3 4 |(a) parallel. (b) coincident. 3 

iJ 
a (c) intersecting and non perpendicular. (d) perpendicular. 3 
19 J 
3 The two straight lines : y = X- 3 sy =X +3 are oe- 3 
5 | 4 
a (a) parallel. (b) perpendicular. (c) coincident. (d) intersecting. a 
1 3 
3 The two straight lines representing the two equations : X+5y=15X+5y—8=0 T 
dd are ee (El-Beheira 17 » Giza I6) T 
46 mE: 4 
T (a) parallel. (b) coincident. 29 
3 (c) perpendicular. (d) intersecting and not perpendlicular. a 
a 2 
7 DU. 5 
dJ KD The S.S. of thetwoequations: X-2y 2153 X« y 2 IO in & x /&its J 
a 2 
3 7 (Port Said 13 » El-Fayoum 11) T 
| | | iJ 
J | (a) {(5 »2)} (b) {(2 »4)} е) {(1 »3)} @{GD} F 
3 2 
J 4 
Л iJ 
N 4 
Л iJ 
Л iJ 
N dJ 
2 iJ 
dd 
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£I The two straight lines: 3 X - 5y 2055 X—3 y =0 are intersecting at -= 
(Alexandria 14 » El-Beheira 11) 








(a) the origin point. (b) the first quadrant. 
(c) the second quadrant. (d) the fourth quadrant. 


If the point of intersection of two straight lines: X - 1 20 »y 22k lies on the fourth 
quadrant » then k may be equal ..--.-..- (Kafr El-Sheikh 16) 


(а) – 5 (b) 0 (с) 1 (9) 5 


Complete the following: 

(1) TfL, П L, = © »+then the S.S. of the two equations which are represented by the two 
straight lines L} and L, are 

(2) Two equations are represented by the two straight lines L, and L, and they have 
an infinite number of solutions : then the two straight lines are -.---.---. 

(3) The two straight lines which represent the two equations : X 23 » y = 1 are intersecting 
at the point -----.---. 

(4) The point of intersection of the two straight ппеѕ: Х+ 3 = 0 5у-– 5 = 0 
lies in һе... quadrant. 


(5) 52 The solution set of the two equations : X - y Z0»y-5zO0 inIR x Ris 


(6) L3 The S.S. of the two equations: X -3y 24,3y - X2 l1inI& xis 

(7) &3 The S.S. of the two equations: 4 X - y 26,8 X*2y- I2inIR x «Ris 

(8) The unique solution of the two equations: y 2252 X 2 y in IR x Ris 

(9) The S.S. of the two equations : = +1=O,y+5=OmikKxKis--------- (North Sinai 12) 

ад І Х+у=5 ,Х-у=3 , ћеп Х?-у? = ..--...... (Кей Ѕеа 11) 

(10 3 If the two straight lines which represent the two equations : X+3 y=4>5X+ay=7 
are parallel » then a 2 ·.-----:.:: 

a L If there is only one solution for the two equations : X -2y 2 1 and2 X * k y z2 


» then k cannot equal -+ 
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3 

iJ 

Sheet (2) 2 

° ° е ' е ° e JJ 
Applications on solving 2 equations of first degree in 2 variables — 3 

= iJ 

s 
iJ 

Let one of the two unknown be X and the other be y a 
From the given data in the problem: form two equations of the first degree in X and y a 
Solve the two equations algebraically or graphically to get the values of X and y a 
It is preferable to solve them algebraically. a 

iJ 

| iJ 
Choose the correct answer : 3 
iJ 

The 2-digit number in which the units digit = X and its tens digit = y is --.------ 3 
iJ 

(а) Ху (b)X+y (c)X+10y (d) I0 X & y 4 
iJ 

Twice a number formed from two digits if its units digit = X and tens digit = y a 
iJ 

KERT dd 
5 

(a) 2 X * 10 y (b) X 4 10 y (c)2X+2y (d) 2 X € 20y 4 
iJ 

i Two numbers X and y » X is more than y by 5 s then y = ri 
dd 

(a) 5 X (b) X- 5 (c) X 4 5 (d)5-X a 
dd 

If the number X is more than twice the number y by 3 » then ---------- 3 
(a)2y-X=3 (b) X+3=2y (c)2X-y=3 (d)x-2y=38 
dd 

dd 

If Ahmed's age now is X years and Mohamed's age now is y » then the sum of their T 
ages 5 years ago IS «+--+ years. 3 
dd 

(a) X4 y (Ы) Х+у- 5 (c) X4 y 10 (d)x+y+10 2 
dd 

dd 

dd 

dd 

iJ 

iJ 

dd 

iJ 

iJ 

iJ 

iJ 
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ssay problems: 


The sum of two numbers = 12 and twice one of them is more than the other by 3 


1 
Find the two numbers. 
The sum of two natural numbers is 63 and their difference is 11 
2 . 
Find the two numbers. (El-Beheira 16) « 37 » 26 » 
The sum of two integers is 54 » twice the first number equals the second number. 
s Find the two numbers. « 18 »36» 
4 LLI A rectangle is with a length more than its width by 4 cm. If the perimeter of the 


rectangle is 28 cm. Find the area of the rectangle. (Cairo 17 » Alex. 12) « 45 cm? » 


If three times a number is added to twice a second number the sum is 13 ; and if the first 


5 | number is added to three times the second number the sum is 16 › 


find the two numbers. (Port Said 17) «1 55» 


=i) A two-digit number » the sum of its digits is 11 If the two digits are reversed » then the 






6 | resulted number is 27 more than the original number » what is the original number ? 


omework 


(Kafr El-Sheikh 16) « 47 » 


ssay problems: 


iL! If the number of the teams participating in the African Nations Cup is 16 teams » and 








the number of non-Arab teams is 4 more than three times the Arab teams › 


find the number of the participating Arab teams in the championship. « 3 teams » 


The sum of ages of a man and his son is 55 years. If the man's age is more than four times 


his son's age by 5 years. Find the age of each of them. « 45 years » 10 years » 
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H= Two supplementary angles » the twice of the measure of their bigger equals seven 


times the measure of the smaller. Find the measure of each angle. « 140? » 40? » 


iL) Two acute angles in a right-angled triangle » the difference between their measures is 50° 


4 Find the measure of each angle. (Damietta 17 5 Kafr El-Sheikh 17 » North Sinai 15) « 70? » 20? » 
If the sum of the ages of Ahmed and Osama now is 43 years » and after 5 years 

5 | the difference between both ages will be 3 years. 
Find the age of each of them after 7 years. « 30 years » 27 years » 
A two-digit number equals 5 times the sum of its digits. If the two digits are reversed then 

6 | the resulted number will be more than the origin number by 9 


Find the origin number. « 45 » 
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Solving an equation of the dnd degree in one unknown grphically and algebraically 


[ЕУ Solving an equation of the second degree in one unknown graphically : 





To solve an equation of the second degree in one unknown graphically » we do 
the following steps : 


BB put the equation in the form : a X^ - b X «c 20 

B sume that : f (X) = aX? +bX+c 

Draw the curve of the function f by the method that you studied previously. 

п Determine the points of intersection of the function curve and X-axis » then the 
X-coordinates of these points of intersection are the solutions of the equation : f (X) =0 
Le.ax*+bX+c=0 








Case (3) 
The curve does not intersect 
X-axis 


Case (1) Case (2) 






















The curve touches 
X-axis at one point 


The curve intersects 
X-axis at two points 


There is no solution 
in JR 
Тһе 5.5. = 2 


There is a unique solution 
in IR 
The S.S. = {l} 


There are two solutions 
in IR 
The S.S.= {l,m} 


; Solving an equation of the second degree in one unknown 
using the general rule (general formula) : 





axX~+bX4+c=0 
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Choose the correct answer : 





The opposite figure represents the curve of a quadratic 


function f » then the solution set of the 









equation f (X) =0 in IX is --.------- (Cairo 16) X 
(a) Ø (b) 114 i} 
y 
(c) 10] (d) 1(0 ; Di 
y 
In the opposite figure : "d | mE. 


The S.S. of the equation f (X) 2 0 in Ris 


(а) 1-2] (6) 1-2,4} 

(с) {4} (d) O LL 
y 

In the opposite graph : 


The S.S. of the equation f (X) 2 0 in I8 1s 
(a) (2 »- 1) (b) 13» D$ 
(c) [3 51] (d) (3 ›0) 





If the curve of the quadratic function does not intersect the X-axis at any point » then 


the number of solutions of the equation f (X) 2 0 in IR IS ( EI-Monofia 17 » Qena 04) 
(a) a unique solution. (b) two solutions. 
(c) an infinite number. (d) zero. 
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If the curve of the quadratic function f passes through the points (2 » 0) » 
(— 3 »0) and (0 »— 6) » then the solution set of the equation f (X) 2 0 in Ris ---------. 







(El- Dakahlia 17) 


(a) {-2 53} (b) {3 52} (c) {2 5-3} (d) {-3 5-6} 


|The curve of the function f : f (X)=X * __5 X intersects the X-axis at the two 
points — 

(а) (2 » 0) »(0 » 5) (b) (0 »0) » (5 »0) 

(c) (2 »0) » (— 5 »0) (d) (0 $0) » (—5 $0) 


ssay problems: 


Find the S.S. of the following equation in IR : X 2+2 Х-3=0: 


1 | (4) graphically on the interval [- 4 » 2] (2) using factorization. 


(3) using the general formula. (4) using the calculator. 


Represent graphically the function f : f (X) =X * __2 X in the interval [-1 53]: 
from the graph find the S.S. of the equation : X *_2x=0 (Suez 12) 


Find in R the S.S. of each of the following equations using the general formula : 
(1)X7+7X+2=0 approximating the result to the nearest tenth. — (E/-Kalyoubia 16) 
(2) £2x*-4X+1=0 approximating the result to the nearest two decimal digits. 

(Giza 17 » Aswan 14 » Alexandria 13) 


(3) bi 2X *_4xX+1=0 rounding the result to three decimal digits. (Qena 12) 


(4) E33 X^-6 X120 rounding the result to the nearest three decimals. (South Sinai 15) 


JIII IIJ JJJ JJJ IIJ JIII JJI JIJI JJI 
4741&7&&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&141&7&7&7&7&7&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&7&&1&1&7&7&1&1 
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Choose the correct answer : 


4 
dJ 
4 
4 
49 
J3 
49 
4 
iJ 
JJ 
4 
4 
4 
4 
dJ 
dd 
4 
4 
dd 
4 
4 
dd 
4 
4 
4 
dd 
4 
a 
э 1 
dd 
4 
dd 
dd 
4 
dd 
4 
dd 
JJ 
dd 
4 
dd 
4 
iJ 
dd 
4 
iJ 
4 
dd 
dJ 
4 
dJ 
4 
4 
dJ 
4 
dg 
dJ 
4 
dJ 
4 
dJ 
4 
dJ 
4 
JJ 
4 
JJ 
4 
dd 
4 
4 


1912424212421242/24242124243412324242424242424:24( 15. p2424242121249424242421212/2424242424232/24242424233 





Я 
n А 


JIII IIJ JJI IJJI IIIJ IIIu 


i 


L2 When a dolphin jumps over water surface » its 


pathway follows the relation y = — 0.2 X тох 
where y is the height of the dolphin above water 


| 
ен. 
—À 


2 
à - ER 
е o 
aee RO 
ві: 
реи 


surface and X is the horizontal distance in feet. 





Find the horizontal distance that the dolphin covers 


when it jumps from water till it returns again to water. « 10 feet » 


omework 


If the S.S. of the equation: 4 X^ - 4 X - k 20 is {-+} > then k = .......... 
(a) 2 (b) 1 (c) - 1 (а) — 8 


If X = 3 is one of the solutions for the equation : X ? aX-620;thena- .-........ 


(Suez 17) 


(a) 3 (b) 2 (c) 1 (а) — 1 


In the equation : a X?+bX+c=0 vif b*—4ac>0 » then this equation has 


roots in R (Damietta 16) Ñ 


(a) 1 (b) 2 (c) zero (d) со 


In the equation : ax*+bXxX+c=0 >if b?—-4ac=0 > then the number of real 
solutions of the equation = ---------. 


(а) 1 (b) 2 (c) zero (d) an infinite number 


In the equation: aX*+bX+c=0 » if b^—4ac«0 » then the number of roots of the 
equation in IR z .......... 


(a) 1 (b) 2 (c) zero (d) an infinite number 


ey Pv Pv uuu ug 
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If XER ;then the equation : X? - X 4 1 20 
6 | (a) has two roots. (b) has one root. 


(c) has no roots. (d) has an infinite number of roots. 


ssay problems: 


£11 Graph the function f : f (X) = X^ -2 X4 1 in the interval [-4 » 2] 


1 
and from the graph *» find the solution set of the equation : X 2+2Х+1=0 
Œ Draw a graphical representation of the function f where (0 =6х- х *_9in 
the interval [0 » 5] and from the drawing find : 
2 
(1) The maximum value or the minimum value of the function. 
(2) The solution set of the equation : 6 X - X ? 920 (Port Said 12) 
Find in R the solution set of each of the following equations using the general 
formula approximating the result to three decimal digits : 
3 (1) Х2=6Х-7 (2)2X^-10 Xz1 (Damietta 13) 


(3) £2 X(X-1)=4 (Kafr El-Sheikh 16) | (4)2 X? =3 (2 - X) 
(5) 2-2 Х+4= Х+3 (в) 22 (Х-– 3)2-5 Х=0 


CD A snake saw a hawk at a height of 160 metres and hawk was flying at a speed of 
24 metre / minute to pounce on it. If the hawk is launching vertically downwards 

4 | according to the relation d = Vt 4.9 t? where d is the distance by metre » V is the 
launching speed in metre / minute and t is the time in minutes. 


Find the time the snake takes to escape before the hawk reaches it. « less than 3.77 seconds » 


4741&7&7&7&7&7&1&11&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&741&1&1&1&7&7&7&7&1&1&1&1&7&7%7&1&1&1&1&1&7&7&7&1&1&7417&7%7&7&1&7&147&7&7&7&1&1&7&&1&7&7&7&7&1 
JIII IIJ JJI JJJ IJJI JJJ JJJ IJJI IJJI IJJI 


IIIR DIII IDII III III IIIA 16 PIIIIIII III II III II IIIR 


www.Cryp2Day.com 4c Libll sala cl Sis 23 
сас Mall ojala cl Sda gaga 





4242424242424242424242424242424242 Algebra 3'4 Prep 2"4 term [434343434344 Mr. Mahmoud 242 


JIII IIJ JJJ JJJ IIJ IJJI IJJI IJI IIIJ JIJIINI 


The method of solving two equations in two variables » one of them is of first degree and the 


other is of second degree » depends on the substituting method. 


Choose the correct answer : 





1 


Sheet (4) 
Solving 2 equations in 2 variables 
one of them of 1st degree and the other is of 2nd degree 


The S.S. of the two equations: Xy=5>5 X+Xy=6inkR xis --------- 


(a) {(1 »5)} (b) {(5 56)} 

(с) 1(5 > 2)} (d) 1 , 5) , (5 , Di 

If X?^-y^2155, Х-у=3,ШепХ+у= (Cairo 16) 
(а) – 5 (6) – З (c) 3 (d) 5 

[13 The S.S. of the two equations : X- y 20» Xyz9 inIRx Ris (El-Gharbia 11) 
(а) {00 ,0)} (b) {(-3 »3)} 

(c) 1G »3)} (d) {(-3 »— 3) ‚ (3 ‚3)} 


The S.S. of the two equations : X — 120» x7+y?=2inRxRis — 
(a) 1a ^ Dt (b) 1a , — Dt (c) 1a »— 1)»(1? 1)} (а) @ 


The S.S. of the two equations : X= 1 » x?-y^-z10inRxR is 
(a) {(1 »3)} (b) 1(1 31 (91053) »—3)t (de 


JIII IIJ JJI JJJ JJJ JJI JJI JJJ IJJI IJJI 
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со ~y ©) Q A Oo 


со 


ev Ev Ev Ev Ex Ex Ex Ex Ev Ev Pv Ev Ev Ex Ex Dv | чагаа JIII IJJI IIIJ JJI IIIJ IJJI III III III IIIN 
=à 


ssay problems: 


Find in R x R the S.S. of each pair of the following equations : 


х=у > x?^-y^z2 (Souhag 09) « ((1 51) *(-1 5- Dj » 


м 


yyy a aaia 


X-2y=0 9 yey 23 (Port Said 17) « ((2 »1) *(-2 *- Dj» 
X-yz0 ’ х?+ху+у“=27 (Cairo 17) « {(3 93) 9(—3 9—3)}» 


y-2X= 0 , Ху = 18 (El-Sharkia 14) « {(3 96) 9(—3 »—6)} » 


v 


y=X-1 , y *Xz7 (Qena 09) « {(3 92) 9(—2 9-3) > 
Х-у=1 ` х? + у? = 25 (El-Beheira 17) « {(-3 9-4) 9 (4 93)}» 
X+y=/ , Xy=12 (Qena 17) « {(4 93) 9(3 94)}> 


y-X=2 , X^-Xy-A4z20 (El-Gharbia 17) « {(—2 90) 9(1 93)}» 


Y 


X-2y-1z0 ` x^-Xyz0 «(0 5- 3)»C 15-0] 
x-y=10 >»  X?-4Xy+y =52 « (C2 »- 12) » (12 »2)) » 


The sum of two real numbers is 9 and the difference between their squares equals 45 
Find the two numbers. (Kafr El-Sheikh 13) «7 92» 


The perimeter of a rectangle is 18 and its area is 18 cm? 


v 


Find its two dimensions. (New Valley 16) « 6 cm. »3 cm.» 


A length of a rectangle is 3 cm. more than its width and its area is 28 cm? 


Find its perimeter. (El-Fayoum 12) « 22 cm. » 
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1 


1 


N 


сә 


4 


4741&7&&7&7&7&7&1&7&7%1&1&1&147417&7&7&1&1&1&1&1&7&7&7&1&1&141&7&7&7&7&1&1414147&7%7&1&1&1&1&1%1%7&7&1&1&1&1&7&7&1&7&7&7&7&7&7&7&7&1&1&7&&1&7&7&7&7&1 


Choose the correct answer : 





ssay problems: 


omework 


The S.S. of the two equations: X+y=0> X -+y’=2inRxRis-.-.----. (Assiut 13) 
(a) {(0 »0)} (b) {(1 »— 1) 
(c) 1C 1 Di (9) 401-1) ›(-1, Di 


The ordered pair which satisfies each of the two equations : Xy 22» X-y-1 


18 .......... (El-Sharkia 12) 


(a) (1 » 1) (b) (2 » 1) (c) à »2) (d) (5 »1) 


112 One of the solutions for the two equations : X-y=2 5 X “+ y^ = 20 


lS ee (Qena 17 * Port Said 14) 
(a) (- 4 »2) (b) (2 »— 4) (c) (3 » 1) (d) (4 »2) 
Ify=1-X> (Xt+ty)*+y=5 o then y = (El-Fayoum 12) 
(a) 5 (b) 3 (c) - 4 (d) 4 
Ifx*+xy=15 »X+y=5>thenX=......... (Cairo 06) 
(a) 3 (b) 4 (c) 5 (d) 6 


у+2 Х=0 , 6 Х?-у?= 72 « {(6 »— 12) 9(-6 9 12)}» 
X+y=0 , y =X (6 October 11) «{(0 90) 9(1 9— D}» 
y-X=3 , х2-2 Х+3у = 15 (Alex. 11) « {(—3 30) 9(2 95)}» 
x=0 , X2 y? c 4A X 43 y — 10 2 0 (Ismailia 03) « (0 »2) 9(0 »—5)) » 


JIII IIJ JJJ IJJI IJJI JJJ IJJI IJJI IIIN 
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The sum of two real positive numbers is 17 and their product is 72 


5 
Find the two numbers. (Alex.09) «8 99» 
6 {A A right-angled triangle of hypotenuse length 13 cm. and its perimeter is 30 cm. 
Find the lengths of the other two sides. (El-Monofia 15) « 5 cm. 9 12 cm. » 
The length of a rectangle is X cm. and its width is y cm. and its area = 77 cm? 
7 If its length decreases by 2 cm. and its width increases 2 cm. 


» then it will become a square. 


Find the area of the square. (North Sinai 05) « 81 cm? » 


JIJI IIJ JJJ JJJ IJJI JJJ JJI IJJI IJJI IJJI IIJ III Yuu 
4741&7&&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&147&&1&1&7&7&1&1 
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Sheet (5) 
Set of zeros of a polynomial function. 


Generally 


If f is a polynomial function in X » then the set of values of X which makes f (X) 2 0 is 


called the set of zeroes of the function f and is denoted by z (f) 


i.e. z (f) is the solution set of the equation f (X) = 0 in R 


— — — — — — ————4 Notice the difference among f . f (X) .z (f): 


e f denotes to the function 





o f (X) denotes to the rule of the function or the image of X by the function f 


* Z(f) denotes to the set of zeroes of the function f and it is the solution set of the equation 


(© = 0 


Choose the correct answer : 


JJ 
dJ 
4 
4 
49 
J3 
49 
dJ 
JJ 
4 
4 
4 
4 
4 
dJ 
4 
4 
4 
dd 
dd 
4 
4 
48 
4 
4 
dd 
4 
dJ 
da 
JJ 
dd 
4 
dd 
4 
a 
21 
J 
dd 
4 
dd 
4 
dd 
42 
4 
4 
4 
iJ 
42 
4 
dJ 
4 
4 
iJ 
dJ 
4 
dJ 
4 
iJ 
dJ 
4 
dJ 
dJ 
4 
JJ 
4 
iJ 
JJ 
dJ 
4 
4 





LO The set of zeroes of the function f : f (X) 2 3 Xis =- 
(Alexandria 2014 , El-Fayoum 2013) 


(a) 10} (b) 1— 3| (c) t 35 0} (а) Ж 

2 The set of zeroes of the function f : f (X) = 5 is =- (Alex. 2005) 
(а) {5} (6) 40} (c) IR (d) Ø 

3 The set of zeroes of the function f : f (X) = zero is =- (Qena 2009) 
(a) Z (b) R- {0} (с) К (d) zero 

4 The set of zeroes of the function f : f (X) = X E T ones (Southern Sinai 2014) 
(a) 10] (b) {5} (c) {-5} — (d){-5 55} 
The set of zeroes of the function f : f (X)=X EEN (New Valley 2008) 

Э | аур (b) {0} (c) {051} (d) {05-1} 

6 The set of zeroes of the function f : f (X)2 X UEM. b d LR (Beni Suef 2011) 
(a) 10 ғ 2| (b) 12 s 16} (c) 16 ғ 16} (d) {0 - 5} 


JIII IIJ JJI JJJ IIIJ JJJ IJJI IJJI IJJI IJJI 
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; If f (X) 2 Х2+ Х+ 1 , ћеп ће set of zeroes of the function f is ----.---- (Fayoum 2006) 
(a) {0} (b) {1f (c) 2 (d) {2} 
The set of zeroes of the function f : f (X)=X (ЭЕ 

8 (Alexandria 2013) 
(a) {0 51} (b) f0 ,—- 11 (c) {0} (d) [11 

9 LL] If z (f) 2 {2} (х) = Хх 3 -m s then M= (El-Sharkia 2014 , El-Dakahlia 2013) 

3 
(a) | 2 (b) 2 (c)4 (d) 8 
- C3 Ifz(f) «151 »f 002 X? -3 x^ «as thenaz (Port Said 2014 , Assiut 2011) 

(a) — 50 (b) -5 (c) 5 (d) 50 


If {2} is the set of zeroes of the function f : f (X) - х2-2аХ+а? , ћепа= .......... 
11 | (а) 2 (b) - 2 (c) 4 i0) —4 


(El Wadi El-Gedied 2014) 
ssay problems: 


Determine the set of zeroes of the polynomial functions which are defined by the 


following rules in IR : 


f(X)=5X+10 


— 


Р(Х) = Х?2-2Х 

f 902 X^ -16 

f (X)=X749 
Р(Х) = Х?- 125 
f(X)=5X°-20X 
Р(Х) =2 Х + 54 Х 


Р(Х) =2Х2-5 Х- 12 


O | OIN IOIA, AION 


f (X)=X(X-5)- 14 


JIJI IIJ JJI JIJIINI IIIJ JJI IJJI IJJI III III IIIu 
4741&7&7&7&7&7&14741&7&&7&1&7&1417&7*7&7&141&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&7*7&7&7&1&7&1&1&7&7&7&7&1*1&1&1&7&&7&1&1&7&&1&147&7&1&1 


IIIR II II IDII III III III 22. 2424242121212124242421212/2124242424232/24242424233 


www.Cryp2Day.com ác Lal 6 Als al а {2 ga 
ác Mal à39o. «V, Zio gdgo 





4242424242424242424242424242424242 Algebra 3'4 Prep 2" term 5424343434344 Mr. Mahmoud 242 


О | р(х) =2х4+х°-6х? 


— 


LH If е function f : f(X)=X?-2X?-75 


— 
— 


Prove that : The number 5 is the one of the zeroes of the function f (Beni Suef 15) 


If the set of zeroes of the function : f (X)=a x7+X+bis 10 ` 1} 


=à 
N 


Find the value of each two constants a and b | (Alex. 17)«-1 90» 


CA Tf the set of zeroes of the function f where f (X) 2a X^ «b X 15is [3 55] 


=} 
Q2 


wv 


JIII IIIJ JIII IJJI JJI JJI JJI IJJI IJJI IIIN 


Find the values of a and b «15-8» 


o CODO o n 


Homework 


o Y CODO 0 


Choose the correct answer : 





CI The set of zeroes of the function f : f (X) 2 - 3 Xis -........ 


4 (Alexandria 2014 , El-Fayoum 2013) 
(a) 10} (b) {— 3} (c) i- 3 5 0} (d) IR 

ә The set of zeroes of the function f : f (X)= NF is н: (New Valley 2008) 
(a) © (b) 101 (с) 10 - 1} (а) 10 > 1} 

3 LJ If z (f) - {2} of (X)=X 3L m s then m = ·--------. (El-Sharkia 2014 , El-Dakahlia 2013) 

3 

(a) J2 (b) 2 (c) 4 (d) 8 

4 The set of zeroes of the function f : f (X) 2 51s ee (Alex. 2005) 
(a) {5} (6) 40} (c) IR (а) @ 

5 The set of zeroes of the function f : f (X)=X Е Зв (Beni Suef 2011) 
(a) 10 s 2} (b) {2 - 16} (с) 16 ~ 16} (d) {0 - 5} 

6 LL] If z (f) - {5} of (X)= X?*—3 X^. 8-5 1en ase (Port Said 2014 , Assiut 2011) 
(a) — 50 (b) - 5 (c) 5 (d) 50 


JIII IIIJ JII JJJ IJJI IJJI JIJIINI 
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7 The set of zeroes of the function f : f (X) 2 zero is (Qena 2009) 
(a) © (b R- 101 (c) IR (d) zero 
в If f (X)2X 2 + Х+ 1 then the set of zeroes of the function f is (Fayoum 2006) 
(a) {0} (b) {1} (с) @ (d) [21 
If {2} is the set of zeroes of the function f : f (X) - х2-2аХ+а? .thenaz e 
Ә | (a)2 (b) -2 (c) 4 (d) —4 
(El Wadi El-Gedied 2014) 
40 The set of zeroes of the function f : f (X)2 X 20566 (Southern Sinai 2014) 
(a) 10] (b) 155 (c) 1-5] (d) {-5 55} 
LL) The set of zeroes of the function f : f (X)=X (Х°-2Х+1)ї® 
11 (Alexandria 2013) 


(a) (0 > 1} Œ) i0>-1} (c) OF @ 11] 


ssay problems: 


Determine the set of zeroes of the polynomial functions which are defined by the 


following rules in R: 


f (X)=6X7-2xX°-4X 


— 


fQ0225-9x? 
f (X)=x*°-3X-4 


f(X)=xX*+2X-6 


Qm IAIO, N 


f(X)=(X-2)(X+3)+4 (El-Monofia 15) 


4741&7&&7&7&7&1&11&7&7&7&1&1&1&17&741&1&1&1&1&147&7&1%1&1&1&7&7&7&7&1&1&1&1&7&7%7&1&1&1&1&1&1%7&7&1&1&1&1&1&7%7&1&1&1&14147&7&7&7&7&147&1&7&7&7&7&1 
JIII IIJ JJI JJJ JJJ JJI JJJ IJJI IJJI IJJI IJJI III 
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JIII IIJ JJJ JJJ IIJ JJJ 





Sheet (6) 
Algebraic fractional function. 





If p and k are two polynomial functions » z (k) is the set of zeroes of the function k ; 


then the function n where n : IR— z (k) — R 5n(X) = PE T. 


n is called a real algebraic fractional function or briefly it is called an algebraic fraction. 
The set of zeroes of the algebraic fractional function is the set of values which makes its 


numerator equals zero and its denominator does not equal zero. 


i.e. The set of zeroes of the algebraic fractional function 


= the set of zeroes of the numerator — the set of zeroes of the denominator. 


For example: 


2 
¢ If the function n : n (X) = ea ern (ee (X + 3) 
x^-9 о) 
ie.z(n 2105-34 - 13 ,-3= 401 
e If the function n : n (X) = MES ELON , then n (X) = 3 (X * 2) 
Хх?+х-2 (Х— 1) (Х +2) 


.е. 2 (п) = 1-21-41 ‚-2р=@ 


* The common domain of two algebraic fractions is the set of real numbers that makes the 


two algebraic fractions identified together (at the same time) 
* Assume that we have the two algebraic fractions n, and n, where : 
B DUC 
n, (X) = and n, (X) = ———— 
1 (X) xX? 2. (X) X2.1 , 


then the domain of n; (say) m, =R- 121 (because n, is undefined when X = 2) 





and the domain of n, (say) m, 2 IR- 11 »— 1] (because n, is undefined when X = 1 or X =—1) 


According to that : 


= ]R — the set of zeroes of the two denominators 


(because n, and n, are undefined together when X22 ог Х=1 ог Х=- 1) 


JIJI Iu uu JIJI IJJI IJJI IJJI IJJI IJJI IJJI IJJI 
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Choose the correct answer : 


4 
JJ 
dJ 
4 
49 
J3 
3 
4 1 
4 
4 
4 
4 
dJ 
4 
4 
4 
dd 
dd 
4 
dd 
4 
4 
dd 
4 
JJ 
JJ 
dd 
4 
dd 
4 
dd 
4 
42 
dd 
42 
4 
dd 
4 
J 
4 
4 
4 
dd 
4 
42 
4 
dJ 
4 
dJ 
4 
dJ 
dJ 
4 
dJ 
4 
iJ 
dJ 
4 
dJ 
JJ 
dJ 
JJ 
4 
iJ 
JJ 
dJ 
4 
4 


Лалала 26} 4434444431344444444344444434344444444320 





2X-1 
wa 


(a) IR (b) R- [- 1] ()R-[- 3] (d)R-{4} 





The domain of the function n: n(X) = 1S «e (North Sinai 2013) 


=> equals the domain of the algebraic 





The domain of the algebraic fraction E 








2 fraction (El-Kalyoubia 16) 
X 3 x-5 
(а) = (b) 5 (C) 5 (d 5—5 
3 It f (X)  Z— , then f (2) = (Qena 2006) 
(a) 2 (b) 1 (c) zero (d) undefined. 
If the domain of the function p : p (X) = тіз R- 121 
4 | ,then the value of {—.......... (Port Said 2003) 
(a) 4 (b) 2 (с? (d) — 4 
The domain of the function f : f (X)- ш. ls зе ее 
5 xX~-4X 
(а) Ж (b) {—2 52} (c)R-{-2,2}  (@R-{-2,0>52} 
"The common domain of the two fractions —. ` a 18 .-.----.-. (El-Menia 14) 
6 X-5 2X-10 
(a) IR (b) R-{5} (c)R-{2} (d)R- 1255] 


"The common domain of the two functions n, : n, (X) 23 X— 15 


(а) R-{5} (b) R - 12 »—2} DI 92 »—2} (d) IR 


is IR then a 0 (El-Dakahlia 16) 





If the domain of the function n : п (X) = 
x +a 


а)= (b) 7 (c) s (d) « 


JIJI IJJI JIII Suuuuuu GUUJQUUU guum eee] 
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ssay problems: 


Determine the domain of each of the algebraic fractional functions which are defined 














by the following rules : | 
С) (х) = x (8) Ea n (X) 2 
Dmae (a)n (x) =*—* 

1 |) а(х) = 2-2 в) (х) = 2+1 
@ Cn (x)= +2 @) An (x)= = 
@)n (x) =A бд (х) = X —4— 
афп(х)=® —4Х+3 бәп (х) 2+6 








LL) If the domain of the function f where f (X) = x is I — 1— 2} and f (0) 23 


ə then find the value of each a and b (El-Fayoum 16) «2 » 6» 


3 If the set of zeroes of the function f where f (X) = ах BEEK is {4} 


and its domain is JR — P ə then find a » b (El-Sharkia 17) «152» 


o OOOO TT 


Homework 


__ 7 Y CODO 0 


Choose the correct answer : 





— equals the domain of the algebraic 





The domain of the algebraic fraction 2 





4 Ї[таспоп (Kafr El-Sheikh 2014) 
x _3_ X~5 
(5) 3 (C) x —5 (d) 773 
If the domain of the function p : p (X) - элу] R-{2} 
2 | then the value of (=.......... (Port Said 2003) 
(a) 4 (b) 2 (с) – 2 (d) —4 


JIII IJJI JJJ IJJI IJJI JJI JJI IIIJ IIIJ 
4741&7&7&7&7&1&1&11&7&7&7&1&1&1&1&7&7&7&1&1&7&1&1&7&7&7&1&1&1&1&7&7&7&7&7&1&7&1&7&7&7&7&1<1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&1&7&7&7&1 
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2 х= 1 iS ees (North Sinai 2013) 
XxX“ +1 


(a) IR (b) R- [- 11 ()R-[- 3] (d)R-{4} 










The domain of the function n : n (X) — 





ki fo9s 7} then f (2) 8 +--+ (El-Dakahlia 16) 


— =l „Т. d) —— 
DFD (>) о) © оу @ уст) 


ssay problems: 


Find the common domain of the following algebraic fractions : 




















X 3 j X+2 X-4 
Эз ^ x (0) x 
X43 p X543 31 x] | 
4 (3) 55 , x2_9 (North Sinai 09) MOX , Xi. x (Port Said 03) 
X 3 х. +3 Х X^-3X249 
———— 6 a Í— Msi 
Огт: O yx ° х?-27 
х-4 2X : x*+4 7 
а 8 M, ME VE 
Determine the domain of the function n : n (X) - Lu 
2 Xx*-5X-46 
» then find n (0) » n (2) (New Valley 08) 


If the domain of the function n : n (X) - de isIR- 131 
Х^-аХ+9 
» then find the value of a (Beni Suef 17) « 6» 


If n is an algebraic fraction where n (X) — H and n (a) is undefined . 


4 4X^—12X49 
» then find the value of a « 


Nju 
gyrra a 


JIII IIJ JJI JJJ JJJ IJJI IJJI IJJI IJJI 


RII IRIIRI IIRI IRIIRIA 28 PIIRI II IIRI IIAIR 


www.Cryp2Day.com ác Lal 6 Als cal Saa eA 54 
ác Mal à39o. «V, Zio gdgo 





44434242424242424242 424242424242 42 Algebra 3 Prep 2% term 42424242424: Mr. Mahmoud NI 
Sheet (7) 


Equality of two algebraic functions. 


Reducing the algebraic fraction 





It is said that the algebraic fraction is in its simplest form if there are no common factors 


between its numerator and denominator. 


From the previous , to reduce the algebraic fraction , we do as follows : 





Factorize each of the numerator and denominator perfectly. 

Identify the domain of the algebraic fraction before removing the common 
factors between the numerator and denominator. 

Remove the common factors between the numerator and denominator 


to get the simplest form of the algebraic fraction. 


Equality of two algebraic fractions 


It is said that the two algebraic fractions n, and n, are equal (i.e. n, - n) 
if the two following conditions are satisfied together : 


The domain of n, = the domain of n, 
n, (X) =n, (X) for each X € the common domain. 










Choose the correct answer : 














| | _Х-3 
If the domain of n, : n, (X) - X8 equals the domain of n, : n, (X) = ее 
1 » then К = .......... 
(а) 8 (b) - 8 (c) - 3 (d) 24 
If n, (X) z X^-4 › п. (х) = Х+ 2 » then n, =n, when they have the same domain 
х-2 
2 which is -ee (Fayoum 03) 
(a) IR (b) R- 121 (0R- 1-2] (d) R- 11] 


JIII IIJ JJI JJI IIJ IIIJ JIJI JJI IIIJ 
4741&7&7&7&7&1&1&11&7&&7&1&1&1&1&7&7%7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&7&&1&7&7&7&7&1 
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] 
Ifn Q9 -—— » n 09- 
3 | (a) n, (X) 2 n; CO 
(c) n, (X) 2 n, (X) 


ssay problems: 


domain of each of them : 
О 2X-48 
1)n(X)- 
(л) п (X) Sua 
x?-4X 
3)n(X) 2 ———— 
(3) n (X) x2. 16 
12x2-8X 
6X2-4X 
x2-6X+4+9 
2X3-18X 





(5) n (X) = 
(7) р(х = 


— 2 
снна 4X24+4X-3 


4x?-9 


(0n 092 ——— 


x2-x-2 


Gh OT X2 .2x*1 


| X2-3X-49 
3)n X) = = 
(3) ( x3 427 


x?-4 


cUm COT xli x-6 


х2+ Х- 12 


0000 25а 


JIII IIJ JJI JJJ IJJI JJI III IIJ JJI IJJI IIIJ IIIu 


X2+7X+6 





Reduce each of the following algebraic fractions to the simplest form showing the 


In each of the following , prove that : n, (X) and n, (X) are equal for all values of X 
which belong to the common domain and find this domain. (In another meaning 


, find the common domain in which the two functions n, and n, are equal) : 


? 


» then n, z n, because -..-..-.- 


[^ 
S 
= 
еу 
S 
OQ 
e 
+. 
Nt 
474141 


(b) the domain of n, = the domain of n, 


(d) the domain of n, # the domain of n, 








()n09 237-25 

(а) 1 п09= 24 

(в) ШШ n= 4 — 

(@)n (09 = 2-2-0. 
X341 


d9 En OT ys Xhex 





n, (X) = (Port Said 2015) 
3X 
x?-3X42 
n = 
2 (X) X22] 
2 
n = (El-Sharkia 17) 
2 00) 2X+6 
X3-x?-6X 
n, (X) =  X5-9x (El-Monofia 17) 
2 — = 
П, (0 = ЕХЕ (Damietta 17) 
х?+2Х+1 


JIII IIJ JJI JJJ IJJI JJJ JIII JJJ IJJI 
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JIII IIJ JJI IJJI IJJI IJJI IJJI JJI IJJI JIII 























JJ 
4 
In each of the following » show whether n, =n, or not (give reason) : 3 
iJ 
| _ Х-1 _ (X-1)(X* +1) N 
iJ 
2X?46xXx 2X I 
Ц = OO n ———— 
(2) F1 ni OO (X - 1) (X? 4 3) 200 7 x1 3 
X+5 2 Е Ф 
= = ————_ (Ismailia 02) JJ 
(3) nj Q0 7 5 a5 * m 007 y X- 10 2 
iJ 
In each of the following » prove that n, =n, : a 
iJ 
SU 2X 
(1) n, (X) = 3X-6 , n, (X) T X.-4 (Souhag "s 
х rs 3 
Gom (07 x2 71 09505 3 
4 
(3)n, Q9 2 —— , nm09o.—X2X (EI-Menia 17) 8 
2X44 2 X244X44 ‘3 
| iJ 
x3-1 (X — 1) (X? 4 1) I 
M x ————— Ab net. 
(4) £3 n; CO X5-X?^-X n3 X35-X s 
4 
| x2-x | — X*-3X+2 | d 
(5) n; (X) 302 9 П, (X) ~ ¥3_4X244X (Beni US 
| x? X35-x24X | dd 
dd 
X35-X X 
Si tie. x) = 5 
е X34X24X+1 | че Х +1 S 
dd 
С Y CODO dJ 
5 
Homework 3 
dd 
___ 7 7 Y CODO NNN a 
5 
Choose the correct answer : 5 
x? 5 
nı 90, »n, and n, are four functions where n, (X)=X › п, (х = 3 
X (X? +4) X45 4 
n = n = then the two equal functions are ---------- 
03 00 x2. c 4097 x27 1 3 
(Damietta 03) 3 
(a) n, » n, (b) n; >n, (c) n, »n, (d) n, >n, a 
iJ 
iJ 
iJ 
dd 
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dJ 
з 3 
3 If p (X) = x’-2x (X) X then when Sharkia 03 5 
=-———— 9 -— == (1 W/neT ТТГ i 
3 (X+2)(X-2) 7 7 X42 F4 HH ‘3 
J | 
9 (a) p (X) =q (X) for each XER- 1-2} 2 
dJ 
3 2 (b) p (X) = q (X) in the simplest form 3 
dJ 
a (c) p (X) = q (X) for each X ER- {2 ,-2} 5 
4 (d) p (X) 2 q (X) for each X EIR Э 
T 2 
dJ 
3 4 
3 Complete: 5 
dJ 
3 4 
| 2-Х. 
3 1 | IfX+#2 then the simplest form of the fraction n where n (X) = кз lS a 
p 4 
3 | iJ 
JJ , 4x?-2X 
3 2 | The simplest form of the function n where n (X) = A ХФ 018 ---------. a 
dJ 
4 , I 
Я A Ed n -X +X then the common domain in which d 
33 1а 09) = 7 ° 0002557 5 
$ [a =m isee (Kafr El-Sheikh 11) 48 
3 4 
3 4 | Еп, (0 = 1 x » n (X) = - , » then n, 2 n, when XC. (New Valley 09) a 
dJ 
2. If n, (X) Ero n, (X) = and n, (X) 2 n, (X) » then a = 5 
= ; = = = .......... 
T IU x-2 5 27 Xx-2 5 ? 5 
3 4 
| | х(х-2 , 
3 6 If the simplest form of the algebraic fraction n (X) = хе ›Х=&215п(Х)=Х a 
dd 
3 9 then a = ·-.--..-.. a 
3 dJ 
| | ; x2-4X+4+4 
3 (11 If the simplest form of the algebraic fraction n (X) = Xia 3 
p 4 
T í , х-2 Jg 
a isn(X)=- „Шепа=.......... 3 
3 dJ 
3 In each of the following » if n, and n, are two algebraic fractions : is n, = п, ? Why ? 3 
dd 
N | Xx) = 2 X^*4 _ 4X*+8 2 
28 eae ae 0 (0 = x34 4X 5 
dd 2 2 dJ 
N = X“-2X _ X--3xXx 
З 2 (0) = , о (0) = 0 5 
dJ 
3 3 
dd 


IIIR DIII IIIA III IIIA III 32 PIRIDINA IIIA IIIA II IIIR 
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petes à on the algebraic nee. 











If X € the common domain of the two algebraic fractions n, and n, where 


f (X) (X) 
k (X) k (X) 


: РО) р(х) _ F(X) +p(x) 
ny (X) +m GO = о + у = КОХ) 


_ FX) pot) ТОСУ рех) 
"f V7 m 007 kx "kao - k (X) 








n, (X)= апа п, (x)=? 9 then : 




















T ТА Addi ing and subtracting two algebraic fractions having dif ifi ferent denomi inators $: 


If X € the common domain of the two algebraic fractions n, and n, where 














f (X) p (X) 
n, (X)- r(X) and n, (X) z K(X) 9 then: 
] _ F(X), p(X) _ fF (X) xk (X) + p(X) xr (X) 
By Petty OO)" ex) EO r(X) xk (X) 
. РО) р(х)  fOOxkQO-pQOxrQO 
m G7 OO = Fx) k(X) r) xk (x) 








The steps of adding or subtracting two algebraic fractions: 

Arrange the terms of each of the numerator and denominator of each fraction 
descendingly or ascendingly according to the powers of any variable in it. 

Factorize the numerator and the denominator of each fraction if possible. 

Find the common domain which will be the domain of the result. 

П Reduce each fraction separately to make the operations of addition or subtraction easier. 

Unify the denominators. 

n Perform the operations of addition or subtraction of the terms of the numerators. 


Put the final result in the simplest form if possible. 


JIII IIJ JJJ JJJ IIJ JIII JJJ IJJI IJJI IJJI 
4741&7&&7&7&1&1&11&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&7&7&&7&1&1&7&&1&7&7&7&7&1 
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The properties of the operations of the addition and subtraction of the 
algebraic fractions : 











* The addition operation of the algebraic fractions has the following properties : 
$8 Commutation. Association. 
Ed Zero is the additive neutral (additive identity) of any algebraic fraction. 
The additive inverse of any algebraic fraction is available. 


g(X) -g(X) . g(X) 


EW) 5, or 
k (X) ЕСУ" (XY ^ —Ek(X) 





i.e. the additive inverse of the algebraic fraction : 


Choose the correct answer : 





If — ,-— are two algebraic fractions then [€ 
b d b d 









































a+c ac atc ad+bc 
b) — dicc 
(а) та 5) ъа (c) bd 9) bd 
4 + T = оозе in the simplest form 
2 
x 1X 5X 23 X 
ay (b) 12 y2 ) Gy (d) 12 y 
The domain of n: n (X) — 3Xt*4 , X-2 is 
X^-25 x?-47 
3 (a) IR (b) R- {5} 
(c) R- 1-5 ‚5+ (d) R-{-5 „5 »—7} 
x me z 
Xa кат каки where Xz- ] 
i ic = (c) 1 (d) 2 
Х+1 Х+1 
| _ КА | 
5 If: XER- 12} » then: ro a (In the simplest form) 
(a) 2 (b) 1 (c) - 2 (d)- 
The additive inverse of the fraction T : 1S «e 
6 1—X X47 = 7) е7 
(а) +5 (b) Sx (0) 5х (4) Sx 


JIII IIJ JJI IJJI II JIII IJJI IJJI IJJI II III IJI IIIJ IIIu 
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~ 


Со 


со 


OO N = 


I 


JIJI IIJ JJI IIIJ III III IJJI II IJJI I JIII IJJI IIu 
л 





The domain of the additive inverse of the fraction Ž т > lS eee (Souhag 2008) 
(a)R-{5} (b) IR (c)R-{7} (d) IR - 15 ‚7 
If n (X) = xa xa’ then the set of zeroes of the function n is (Helw. 
(a) (3] (b) {1} (c) {-1} (d) {-3 
| _ 3X 2X-1 р. 
If the domain of n : n (X) "«-a(x-23*G 9X3 isiR - 1355,21 
> then aC........-. 
(a) 15} ~ (b) 12 93} (c) R- 151 (d) R - 12 ‚3 ‚51 


ssay problems: 


Find n (X) in its simplest form » and identify its domain where : 


2X 6 
X) = +- 
V X+3 3+Х 








Find the function n (X) in its simplest form » showing its domain where : 


Ne as d 1 
n(X) = 2-1 + Xa 








Find n (X) in its simplest form showing its domain where : 
X742X4+4 , X^-X-2 
Hike p E 
00 X^-8 x^-4 


Find n (X) in the simplest form showing the domain of the function where : 


X _ X+4 
X—-4 - X^— 16 








n (X) = 


Find n (X) in the simplest form showing the domain of n where : 
2X+6 260 


п (Х) = -— 
00 pen G Х°?—8Х+12 


JIII IIJ JJJ JIJI JJI JJJ IIIJ JJI IJJI IJJI 
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JIII IIJ JJI JJJ IIIJ III IJJI IJJI IIIJ IIIJ JIII IIIu 


eee OI OOOO TT 0 


Homework 


Choose the correct answer : 

















x Lo _ 
жы ya MAPA where Xz- ]l 
2X X 
(a) 2X 0) (c) 1 (d)2 


The domain of n: n (X) — 3X€4, X-2 is. 
X725 X*4+7 























(a) IR (b) R- {5} 
(c) R- 1-5 ‚5+ (d)R - 1-5 , 5 »—7} 
__xX 1 ion n is «------- 
If n (X) = X-3 X3 » then the set of zeroes of the function n is 
(a) 13] (b) {1} (с) 4-1} (d) 1-3] 
1 + 2 eese in the simplest form 
X 7X 5X 23 X 
(а) == (6) 7552 SF ux 
.X€R- Ag È eem | IEEE 
If: XCR- {2} > then: oa a (In the simplest form) (Beni Su 
(a) 2 (b) 1 (c) - 2 (d) - 1 
If —— ,-— are two algebraic fractions then а= 
b d b d 
a+c ac a+c ad+bc 
b) — mo 
ба) а (9) а (c) b d ©) ьа 
; ‚ _ JX 2Х-1 1D 
If the domain of n: 0(X)= QD KLD XDK OXD isiR - 13552] 
.thenaCc ......... 
(a) {5} |». (b) 12 > 3} (с) К— 15} (а) К— 12 939 5} 


JIII IIJ JJJ JJJ JJJ IJJI JJJ IJJI IJJI IJJI 
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The additive inverse of the fraction = : : СТ 
8 7-Х X47 «lx 37) = 7 
(a) s (D 77x EE (ду = 


Х+5. 
х-7 


(a) R- [51 (b) IR (c) R- 17] (d)R-15,7] 


ssay problems: 


4 | Find nin its simples form showing its domain where : n (X) = 





The domain of the additive inverse of the fraction 


2.9 a 2X +6 
x?-4 X*4+45X4+6 


Find n (X) in the simplest from showing the domain of n where : 


M(X+2) X*-4 


Find n in its simplest form showing its domain » where : 
3) aja X22 2X+6 
o9 X^-4  X?+5X+6 


2.944 X* 4X2 


4 Find in the simplest form : п (Х) = 2—27 + x 2 and determine its domain. 


Find n (X) in the simplest form showing its domain where : 
UUTX7.3x42 Xl-4 





Find n (X) in the simplest form showing its domain where : 


6 x? X 
n = + 
(x) Y=) 1eX 








JIII IIJ JJJ JJJ IIIJ IIIJ IJJI III III IJJI 
4741&7&&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&7&1&1<1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7*1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&7&&1&7&7&7&7&1 
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Sheet (9) 


Operations on the algebraic functions (follow). 


Sle) Multiplying and dividing the algebraic fractions : 





1 ) Multiplying the algebraic fractions: | 


= Remark )= 
| Notice the reduction of the numerator of the first number with the denominator of the second 
| number and the numerator of the second number with the denominator of the first number. N 





* The following shows how to multiply two algebraic fractions : 


| Multiplying two algebraicfractions \ t—(‘(‘—‘“‘“‘i‘i‘iststsS 


If X € the common domain of the two algebraic fractions n, and n, where : 
| f (X) p (X) 
ny (X)-7 rax , п, (х) =) 


| | f(X) | p(X). f(X)xp(X) 
| then : n; (X) x nj (X) 216 XK) "^ TOO x k OO 





The steps of multiplying the algebraic fractions : 


Arrange the terms of each of the numerator and the denominator of each fraction alone 


descendingly or ascendingly according to the powers of any symbol in it. 
Factorize the numerator and the denominator of each fraction alone if it is possible. 
Find the common domain. 


4 Remove the common factors between the numerator and the denominator of each fraction 


and between the numerator of a fraction and the denominator of another fraction. 


Perform the operation of multiplication and put the result in the simplest form. 


The properties of the operation of multiplying the algebraic fractions : 





The operation of multiplying the algebraic fractions has the following properties : 
Commutation. 
Association. 
One is the multiplicative neutral (the multiplicative identity). 


4 Existing the multiplicative inverses. 


JIII IIJ JJJ JJJ IJJI IJJI IJJI JJJ IJJI IJJI 
4741&7&&7&7&7&1&11&7&&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&147&7&7&1 
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The multiplicative inverse of the algebraic fraction : 


| X 
If n is an algebraic fraction where n (X ) = T x + (0) 
- X 
» then n has a multiplicative inverse which is the algebraic fraction n^ ! where n! (X) 7 A x. 


and the domain of n! is IR — the set of zeroes of each of the numerator and the denominator 


of any of the two fractions. 











(2) Divine algebraic fraction by another : 


M 4} 


Dividing j an algebraic fraction by another : N СС АА 





If n, and n, are two algebraic fractions where : 


| 
f (X) р(х) 


=. ЛЕМИ. Б. f (X) „ КОХ) 
n 0o (ху; ®ОО= I 


r(X) p) 


where the domain of n} + n, = the common domain of each of n, » n, and n 


»then: n, (X) nj (X) 2n, (X) x nj! (X) - 





, Z]R - the set of zeroes of the denominator of n, or the denominator of П, 
| or the numerator of П, 


= {2 (0) Ох (р) Чк) } 





Choose the correct answer : 














The fraction n (X) = Ž has a multiplicative inverse in the domain ---------- | 
1 

(a) IR (D) IR - 12] (c) R - 10] (d) R - [0 » 2] 

X - zl; 

If n (X) = » then the domain of n “is ---------. 
2 e 

(a) R- {3} (b)R- {1} (c)R-{153}  @{1>53} 

2 

If n (X) = see » then the domain of n! is .......... 
3 | (a) R-{0} (b) {052534 

(c) R- 1052531 (d) IR - 15 ,—25-3| 

If f Q9 - ——. , then f! Q) is ee (Menia 2009) 
4 X+1 


(a) undefined (b) equal to 2 (c) zero (d) equal to — 1 


JIII IIJ YJ JJJ IJJI IIJ IJJI JJI IJJI IJJI 
yayra aa unuuuu GU IIJ JJI IJJI 


RIII R IIRI IRIIRI IIIA 39 PIIRI II IIRI IIAIR 
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Ер (© = Хх + — where X#0 ;then n^! (Ж) = .----.-... 








5| 1 | x l1 
а) — + Х b) —— c) —— ix 
x EFT © X241 (o) X 
X-2 Lou | | | 
The fraction n (X) = has a multiplicative inverse in the domain ---.-----. (Cairo 2008) 
(a) R b) R- {2} (c) R- {0} (d)R- {0,2} 
X+2 . zi 
Itn (X) x » then the domain of n “is ---------- (El-monofia 2014) 
(a) R (b) R- {3} (c) R- {-2} (a) R— {-23} 


ssay problems: 


Find n (X) in its simplest form » identify its domain where : 
X?^48 35X*29X 
у= M 
nOO-X355X46  Xi-2X*4 


— 


; | 
Find n (X) is the simplest form where : n (X) = XP + XA 
showing the domain of n (X) E Е 


Find n (X) in the simplest form showing the domain of n where : 


x*—1 X^—X 
n (X) = = + 
o9 X^-3X42 X*^-2X 


QJ 


X+i X43. X= 10 
X'-x-2 GXIA ' 
then find : f. (X) in the simplest form and identify its domain 


If: f (X)= 


I 


3 2 
| X^-—-7X^-1l0x 3X^-15X 
Find : n (X) in the simplest from showing its domain. 


л 


x^-3x . 2x 


If: | : 
n (X) x?-—9 X33 


e» 


find n in its simplest form showing its domain. 


JIII IIJ JJI IJJI IJJI JJJ IJJI IJJI IIIJ III III 
N 
ayara aday 
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Find n in its simplest form » showing its domain where : 


3 
7 п (2) = X -1 | 2x-2 
X^—-2X-1 X^-X-cl 
304-1 X ^43 36-10 
If : f (230 2 ———— x ——_ 
8 f X) X*-X—-2. 3X*+16X+5 
, then find f (X) in the simplest form and showing its domain. 
g | Find in the simplest form : n (X) - Xl o4 X —Х ны ite domain. 
X^49X42 X"42X 
40 | Find in the simplest form : ў (Х) = 59 X^- X-20 , nd show its domain. 
х -4Х-– 5 7Х+ 14 
Find n (X) in the simplest form showing the domain of n : 
11 X'—43xX. 2X 


кече x*-9  X+3 


JIJI IJJI JJJ JJJ IJJI JJJ IIJ JJI III JIII III 
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4 J 
3 3 
5 Sheet (10) 3 
4 4 
iJ 1° е 4 
3 Probability - Operations on events д 
3 * We can calculate the probability of an event (say A) from the relation : 3 
4 dd 
a P(A) = The number of elements of theeventA п (А) a 
3 ~ The number of elements of the sample spaces — n (S) 3 
3 For example: JJ 
JJ . ү . JJ 
d) In the experiment of rolling a fair die once and observing the number appears on the upper Ф 
a face » if S is the sample space of the experiment and A is the event of getting an even 3 
s number ; then : | 3 
a 5=41,2,3,4,5 ,6} >» n(Sj=6 35 A={254,6} > n(A)=3 a 
A | г | 
a » then P(A) = Im - = = > ( i.e. The probability of occurring the event A = i) a 
a © Zero < the probability of any event < 1 s 
5 * Probability can be written as a fraction or percenta 5 
4 Е E 4 
4 4 
4 4 
3 From the previous example we notice that : ч 3 
3 C C. B therefore B (] C 2 C » then we deduce that : is 
a The probability of occurring the two events B and C together a 
4 J 
5 = the probability of occurring the event C 53 
4 4 
#  ter@no=P@=22 2 
4 J 
a A()C= © therefore it is said that the two events A and C are two mutually exclusive events a 
T » then we can deduce that : s : 
n 
3 The probability of occurring the event A or C = P (A UC)=P(A)= п (бу 7 
4 | dJ 
a Mutually exclusive events : is 
dJ B A| 4 
a © It is said that the two events A and B are mutually exclusive if C) ( ) ri 
dd J3 
4 АПВ = © , ћепР(А В) =0 д 
4 J 
4 dd 
a i.e. The probability of their occurring together = the probability of the impossible event = 0 a 
dd 4 
dd 4 
dd dd 
4 dd 
4 dd 
dd 4 
JJ dd 
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* For any two events from the sample 5 


space S of a random experiment : CO) 
|IP(AU B) 2 P(A) x P(B) - P(A(1B). 


€ [f A and B are two mutually exclusive events : then : S 








P (Af B) - zero »then : ONO 
'P(AUB)=P(A)+PQ@) | 





For any event A of the sample space S it will be : 

ANA=@ 

i.e. The two events A and A are two mutually exclusive events 

i.e. Occurring one of them prevents the occurring of the other » then P (A N A) = zero 
AUA =S 

i.e. The union of any event and the complementary event of it = the set of sample space S 


then P(AU A) -P(A) -P(A) - P( 71 — Note that: |— 


From that we deduce that : n (S) | 
1 : P(S)= — 
P(A)21-P(A) »P(A)z1-P(A) (5) n (S) 











Remarks 


If A and B are two events of a sample space (S) of a random experiment » 


5 
then (A - B)U (A(] B) 2A 


i.e. P(A—B) - P(Af| B) Z P(A) COP 


Also : B -A) U (A N B) =B |o SN 
i.e. P (B-A) +P (A N B) =P (B) (B-A) (ANB) (A-B) 


4741&7&7&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7%7&1&1&1&1&1&7&7&7&1&1&1&1&7&7%7&7&7&7&1&7&7&&7&1&1&7&&1&7&7&7&7&1 
JIII IIJ JJI JJJ IJJI JJJ JJI JJI IIIu 


4242424243434242424242424242424242424242424242 42 J43434342424243424342424242424242424242424242424242 42 


www.Cryp2Day.com ác Lal 6 Als eal Sa {2 ga 
ác Mal à39o. «V, Zio gdgo 





4242424242424242424242424242424242 Algebra 3'4 Prep 2" term 542434343434: Mr. Mahmoud 242 


JIJI IIJ IIIJ JIII JIII JIJI JJI JIJI JIII JJI 





S If A and B are two mutually exclusive of the sample space (S) »then: 5 


If A and B are two events of the sample space (S) and AC B › ћеп: 5 


Choose the correct answer : 





(a) 0.8 (b) 0.6 (c) 0.4 (d) 0.2 


Remarks: 


eA-B-A i.e. P(A— B) Z P(A) С) 
eB-A-B 1.6. P(B- A) - P(B) C) 
°А-В=@ ©) 
© P(A- B) =P (Ø) = = zero. 


n (S) 





(Cairo 2014) 
(a) zero (b) @ (с) Р(А) (d) 1 





LU If ACC B ;>then P(A UB) equals -......... (El-Dakahlia 2013) 
(a) zero (b) P (A) (c) P (B) (d) P (A f) B) 





LL) If a regular coin is tossed once» then the probability of getting head or tail is --....--.. 
(Alexandria 2014 » El-Dakahlia 2013) 
(a) 100 % (b) 50 % (с) 25 % (9) zero % 





-] If a regular die is rolled once: then the probability of getting an odd number and 
even number together equals ...------. (El- Beheira 2014» Fayoum 2012) 
(a) zero (b) i (c) i (d) 1 


A regular die is rolled once: if the event A is "appearing a prime number" and the event 


B is appearing an odd number"; then P (A f) B) 2 .........- (El-Sharkia 2011) 
l AA A 2 


If P (A) 2 4 P (A) »then P(A) s (Suez 2013) 


JIII IIJ JJI JJJ IJJI JJJ IIIJ IJJI JIII 
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=- 
= © со ~ 


— 
— 


=à 
N 


= 
Q2 


=} 
+ 


чаччаччаччазчаа JIII JII JJJ IJJI III II III IIIJ JIII IJJI III 
Qi 


If A and B are two mutually exclusive in a random experiment and P (A) — 0.6 


„P(A U В) = 0.9 5 then P(B) =------- - (Kafr El-Sheikh 2013) 
(a) 0.5 |. (04 (c) 0.6 (d) 0.3 

If A and B are two events of the sample space of a random experiment | 
» P (A) 2 0.6 and P (Af B) 20 4, then P(A - B) 2 (El- Wadi El-Gedied 2014) 
(a) 0.6 (b) 0.4 (c) 0.2 (d) 0.1 

For any two events C and D of a random experiment | | 
There is : (C ds D) U (C N D) We sewer soees | P c ( El-Dakahlia 2014) 
(a) 1 (b) S (c) D (d) C 


—- If A and B are two mutually exclusive events » then P (A (| B) equals 


(a) Ø (b) zero - (c) 0.56 (d) | 
LI If ACC B. »>then P(A UB) equals ..-....... (GI 
(a) zero (b) P(A) (c) P(B) (d) P (A f) 


If a regular coin is tossed once: then the probability of getting head or tail is 
(a) zero 96 (Б) 25% (с) 50% (а) 100% 


| If a regular die is rolled once» then the probability of getting an odd number and 


even number together equals --.------. 
(a) zero (b) > (c) = (а) І 


A regular die is rolled once: if the event A is "appearing a prime number" and the 


event B is "appearing an odd number"; then P (Af ] B) 2 e (El-Sharkia 2011) 
Еа 1 1 2 

(а) = (b) à (c) 3 (d) à 

The probability of the impossible event equals -+++ 

(а) @ (b) zero (с) i (d) 1 


* ж ж ж ж ж ж и 


QUU enn m menm uuu gydar 
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dJ 

dJ 

If the probability that a student in preparatory final exam is succeeded equals 85% ;» z 

46 | then the probability that he fail is ............... 3 
3 17 JJ 

(a) 0.015 (b) 20 (c) ^0 (d) 0.85 5 


If A and B are two events in a random experiment » and ACB  ћепР(А ШВ) = ·-------------. 


(a) P(A) —— (b) P(B) (c) 0.5 (d) zero 


=> 
= 


If a coin is tossed once » then the probability that the head appears = e+- 


(а) @ (b) 1 (с) 2 (d à 


ssay problems: 


If A and B are two events in the sample space for a random experiment where 
P (A) = 0.7 P (B) 2 0.6 and P (AU B) 2 09 ; then find : 
(1) P (B) (2) P (Af B) 


=) 
ее, 


— 


If A and B are two events of the sample space of a random experiment and there is : 


P(A)= 4 ; P(B)= +4 ; P(ANB)=+ Find : P(A UB) 


A ball is drawn randomly from 25 identical balls of the same volume and weight › 
10 of them are red » 8 are white and the rest are green. 
Find the probability that the drawn ball is : (1) white. (2) green or white. 


QJ 


If A and B are two events in the sample space of a random experiment and 


P(A)204,.P(B)z0.5P(AUB)-0.6 . then find : P (Af| B) 


I 


A ball is drawn randomly from 25 identical balls of the same volume and weight » 


10 of them are red » 8 are white and the rest are green. 


л 


Find the probability that the drawn ball is : 
(1) White. (2) Green or white. (3) Not green. 


JIII IIJ JJJ JJI IJJI JIJI JJI IJJI IJJI IJJI III III 
N 
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4242424243434242424242424242424242424242424242 42 J434242424242424243424242424242424242424242424242 4242 


www.Cryp2Day.com ác Lal 6 Als al Sa {2 ga 
ác Mal à39o. «V, Zio gdgo 





4242424242424242424242424242424242 Algebra 3'4 Prep 2" term [434343434344 Mr. Mahmoud 242 


e 


~ 


ее, 


О 


— 


NO 


QJ 


JIII IJJI IIIJ JJI IJJI IJJI IJJI IJJI IJJI III III IIIu 
I 


If A » B are two events from a sample space of a random experiment » and P (A) = 0.8 


‚„Р(В) = 0.3 sP(AUB)=0.9 
Find : (14) P (A f B) (2) P(B—A) 


A bag contains 10 identical balls numbered from 1 to 10 » one ball is chosen randomly › 


if the event A is getting an odd number and the event B is getting a prime number. 
Find : (1) P (A) (2) P (B) (3) P (A – В) 


If A and B are two events from a sample space of the random experiment 


» where P(A)= 4 » P(B)= + » P(AMB)= $ » find : P(AUB) 


If A and B are two events in a sample space of a random experiment» 
Р(А)= 77 › Р(В)= 2 › Р(АПВ) = 2 
Calculate: (4) P(AU B) (2) Probability of non occurrence of event A 


o DO NNN S 


Homework 


o Y CODO os 


ssay problems: 


If A and B are two events in a random experiment and if P (A) 2 0.2 » P (B) 2 0.6 
»>P(AUB)=05 
Find : (4) P (A f) B) (2) P(A) 


If A and B are two events from a sample space of a random experiment and : 
P(A)=0.2 » P(B)=0.6 ; P(AUB)- 0. ;then find : P (A(| B) 


If A and B are two events from the sample space of a random experiment > 
and P(A) 20.5 .P(AU B) 20.8 and P (Af] B) 2 O.1 
Find : (1) P (B) (2) P (A — B) 


If A and B are two events in a random experiment: P (A) 2 0.6 P (B) 20.7 
and P(A(1B)204 


Find : (41) P (A U B) (2) P (A — B) 


JIII IIJ JJJ JJI JJJ JJI IJJI IJJI IJJI IIIJ 
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If A and B are two events from the sample space of a random experiment > 


if P(A) =0.3 »P (AU B)=0.7 5 P(B) = m » then find the value of m if : 


5 

(1) A and B are two mutually exclusive events. 

(2) P(Af1B) 202 

If A and B are two events from the sample space of a random experiment › 
o P(A) =0.3 »P(B) =0.6 sP(AUB)=0.7 Find: P(Af)B) 

If A and B are two mutually exclusive events in a random experiment » 
7 

P(A) = + , P(B)= I , find : P (A U B) 

Using the opposite "Venn diagram" : 

Find : (1) n (S) 
е (2)P(ANB) 

(3) P (C) 
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^ The circle ; 


MEM of the plane ру ће А 
* The drawn circle divides the plane into three sets of points 


Sheet (11) 
Basic definitions and concepts on the circle 


It is the set of points of the plane which are at a constant distance from a fixed point 
in the same plane. 
e The fixed point is called "the centre of the circle". 
e The constant distance is called "the radius length of the circle". 
* The circle is usually denoted by its centre » so we say 

the circle M to mean the circle whose centre is the point M 


M 





as shown in the opposite figure : 
89 The set of points on the circle as : the points A »B >C >»... 





P The set of points inside the circle as : the points D »E >F >... 





KY The set of points outside the circle as : the points Z »K »G >... 
Notice that : 


• Тһе surface of the circle is the set of points on the circle U the set of points inside it. 
¢ There is a difference between the circle and the surface of the circle. 
For example : In the opposite figure : 
* АВ the circle = {C . D] 
but AB f the surface of the circle = CD 
x MÆ the circle 
but M Ethe surface of the circle. 





// The radius of the circle 


It is a line segment with one endpoint at the centre of the circle and the other 
endpoint on the circle. 


In the opposite figure : 

If the points A » B and C belong to the circle M › 

then MA » MB and MC are called radii of the circle M 

and MA = MB = MC =r (where r is the radius length of the circle). 
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Notice that : 
B? Any circle has an infinite number of radii and all of them are equal in length. 
BÀ If two radii of two circles are equal in length » then the two circles are congruent 


and vice versa. 





(The chord of the circle 
It is a line segment whose endpoints are any two points on the circle. 
In the opposite figure : 
If A » B and C belong to the circle 
» then each of AB » AC and ВС 


is a chord of the circle M 





Notice that : 
EF is not a chord of the circle M because E the circle M 








ЕТ diameter of a circle. ; 


It is a chord passing through the centre of the circle. 


In the opposite figure : 
If M is a circle > AB is a chord of it н А 
— EN M 
>» M GAB » then AB is a diameter of the circle M У 












Я EUER TET MD TR ыыр ee x a m cM E^ eI Le TrRri E TE a n Е "т E 
ixilie circumference of the circle and its area 


* The circumference of the circle = 2 F r length unit. 
¢ The area of the circle = т^ square unit. 
(where r is the radius length and JU is the approximating ratio). 


GABE OTT е 8 E EROR Sc: ZB EE 
d a eR ae 
o d a E 





is an axis of symmetry of it. 
o Since the number of these straight lines are infinite » 


then the circle has an infinite number of axes of symmetry. 
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The кагы line | passing through the« centre re of the circle and the midpoint of any 
chord of it (not passing through the centre) is perpendicular to this chord. 


In the opposite figure : 
If AB is a chord of the circle M 


and C is the midpoint of AB » then MC L AB 
BN C| 275 





The ам line passing through йс centre of the circle and perpendicular to any 







chord of it bisects this chord. 

In the opposite figure : 

If AB is a chord of the circle M and MC 1 АВ » where C EAB ; then 
C is the midpoint of AB | 


The vmi bisector to any chord of a circle passes Saal the с centre of the circle. 


In the opposite figure : 

If AB is a chord of the circle M >» C is the midpoint of AB 
and the straight line L -L AB from the point C > 

then M € the straight line L 


From the previous, we deduce that : 





The axis of symmetry of any chord of a circle passes through its centre » so this axis 
is also an axis of symmetry of the circle. 
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In each of the following figures » find the value of the used symbol in measuring 


where M is the centre of the circle : 


(1) | (2) 





(5) 





Х= 6... cm. 
— о 
у = эзен» И y=. О 


(3) 


(в) 





DA In each of the following figures : M is a circle » complete : 


(1) (2) 





m (Z DME) = но 
(Luxor 14 + Giza 15) 


m (Z MAC) ое я | 
(Luxor 14 > Assiut 11) | 
(4) (8) 





If AB = 10 cm. 


5 then CD gc an nace cm. 
( Red Sea 12) 


(3) 





If AB = 8 cm. 


| ©) 


„Шеп МВ = .......... cm. 
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ssay problems: 


In the opposite figure : 

AB is a chord of the circle M ; 
т (4 Юр) = 25° 

and m (Z MAC) = 40° 

Prove that : 

C is the midpoint of AB 


113 In the opposite figure : 

AB and BC are two chords in circle M » 

which has radius length of 5 cm.» 

MD -L AB intersects AB at D and inersects the circle M at E » 
X is the midpoint of BC » AB = 8 cm.» m (4 ABC) = 56° 


Find : (1) m (Z DMX) (2) The length of DE 





(Kafr El-Sheikh 09) 





(El-Gharbia 17 » Souhag 15) « 124° »2 cm.» 


In the opposite figure : 

AB and AC are two chords of the circle M > 
m (Z BAC) 2 45? , 

D and E are the midpoints 

of AB and AC respectively. 

Prove that : A DFM is an isosceles triangle. 


LII In the opposite figure : 

M is a circle of radius length 13 cm. » 
AB is a chord of length 24 cm. ; 

C is the midpoint of AB 

and MC N circle M = {D} 

Find : The area of the triangle ADB 





(New Valley 05) 


M 


c| 


D 


(El-Dakahlia 13) « 96 cm? » 
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In a cartesian coordinates plane » if M (— 1 »2) +A (2 » 6) and B (2 »— 2) 


ssay problems: 





CA In the opposite figure : pa yt Nc 
M is acircle » AB//CD > 

X is the midpoint of AB 

and XM is drawn to cut CD at Y ВХ х ХА 
Prove that : Y is the midpoint of CD (Aswan 15 » Alexandria 13) 


In acartesian coordinates plane » if AB is a diameter of the circle M where A (3 » 4) and 


B (3 »—3) » find the coordinates of M ; then calculate the circumference of the circle. 
« (3 , 1) 22 length units » 


In a cartesian coordinates plane » AB is a chord of the circle M » D is the midpoint of AB 
If A (4 » 1) and B (- 4 » 5) Find : The equation of MD «у=2Х+3» 


Prove that M is the centre of a circle passing through the two points A and B » then 
calculate the perpendicular distance between the chord AB and the centre of the circle. 


« 3 length units » 


o Y CODO 0 


Homework 


___ 7 7 Y CODO 


In the opposite figure : 

АС = АВ » X is the midpoint of AB > 
Y is the midpoint of AC > 

т (4 МХҮ) = 30° 

Prove that : The triangle AXY is equilateral. (Assiut 14) 





LL) In the opposite figure : 


Two concentric circles with centre M ; 
AB is a chord of the greater circle 

and intersects the smaller circle at C » D 
апа МЕ AB 

Prove that : AC = BD (Qena 17 » Red Sea 12) 43 
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£2 In the opposite figure : 


AB and AC are two chords in circle M 









that includes an angle of measure 120^ : 
D and E are the two midpoints of AB and AC 
respectively : DM and EM are drawn to intersect 


the circle at X and Y respectively. 





Prove that : The triangle XYM is an equilateral triangle. 


{Ч In the opposite figure : 

ABC isa triangle drawn inside a circle with centre 
M (inscribed triangle) » MD .L BC and ME L AC 
Prove that : 





(1) ED // AB (Kafr El-Sheikh 16 » El-Beheira 13) 


(2) The perimeter of A CDE = + the perimeter of A ABC 
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Position of a point and a straight line with respect to a circle 


@ Ais outside the circleM | 6) Ais on the circle M 






The straight line L 
lies outside LN the circle M = Ø 


the circle M ¢ L () the surface of the circle M = @ 


The straight line L is 
a tangent to the 
circle M at A * LAN the circle M = {A} 


A is called ° L N the surface of the circle M = {A} 
“the point of 


tangency” 


The straight line L is e LN the circle M = {X » Y) 
a secant to * L f^ the surface of the circle M - XY 
the circle M ==. , 
• ХҮ is called the chord of intersection 
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€ The tangent to a circle is perpendicular The straight line which is perpendicular 





7.6. і ће straight line L is a tangent to 
the circle M at the point A » 
then MA LL 


Choose the correct answer : 






to the radius drawn from the point to the diameter of a circle at one of its 
of tangency. endpoints is a tangent to the circle. 















i.@. if AB is a diameter of the circle M and 
the straight line L .]. AB at the point A >» 
then L is a tangent to the circle M at the point A 








If M is a circle » its diameter x 6 cm; and A is à point on the circle , then аө», 
(a).MA>6cm. | | Ф) МА = бет. 
(с) МА = З ст. (d) MA « 3 cm. 


If the straight line L is a tangent to the-circle whose length of diameter is 8 cm. » 


then the straight line is at a distance --........ cm. from its centre. (Aswan 2011) 
(a) 5 (b)4 ©3..  @2 

A circle M is of radius.length 5 cm. » A is a point outside the circle » 

then MA equals cm. - |  (Gharbia 2003) 
(a) 3 5 . (98 - (d) 4 

M is a circle whose diameter length - 6 cm. If the straight line L is at a distance | 

of 4 cm. from its centre then the straight line L is «.-.------ (Monofia 2008) 
(a) a secant to the circle. E | (b) a tangent to the circle. 

(c) outside the circle. `” (d) passing through the centre of the circle. 
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M is a circle of radins Tenge 5 cm. Ai is a point oi on the circle where МА = (2 Х+ 1) ст. 
o then X= .......... 07  (El-Ismailia 2011) 


(a) 11 09-2. ^e (d) 2 


LI ABisa diameter in a circle M > АС and BD are two tangents to the circle › 


(a)intersects = -— A | (b) is perpendicular to 
(c)isparalllto ^— . (®) is coincident to 


LD) A circle is of a | circumference 6 Jt cm. » and the straight line L is distant from its 


centre by 3 cm. » then the straight line Lis =. (New Valley 2012) 
(a) a tangent to the circle. (b) a secant. 
(c) outside the circle. * ." (d)adiameter of the circle. 


If the area of the circle M is 16 ecm? Ai is a point in its plane where MA = 8 em. » 
then A lies .......... the circle M (Sharkia 2009) 


(a) inside (b) outside — (доп. (d) at the centre of 
M is a circle with diameter of length 8 cm. If the straight line L is outside the circle » 
then the distance between the centre of the circle and the straight line L € ---------- 
(а) [0,4] 0,4] «c[o:4[ M.f 


S 
: 
=: 
s 
a7 snnunuu yaraya dun UM snnnuusun 


If the point A is in the plane of the circle M whose radius length = r and if 0 « МА <т 2 


s then A lies --------- | | | (Souhag 2006) 4 
(a) outside the circle. (b) inside the circle. 
(c) on the circle. (d) at the centre of the circle. 


A circle with diameter length 2X cm. ; the straight line L is at a distance (X + 1) cm. 


from its centre » then the straight line L is ---.------ (Fayoum 2012) 
(а) а secant to the circle. (b) outside the circle. 
(с) а tangent (о ће circle... .. (d) passing through its centre. . 
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If AB is a tangent to the circle M at A and m (Z MBE) = 120° > MU 
12 | then m (2 AMB) =---..--.-. | (Souhag 2008) 
(а) 60° (b) 30° ()8* (090° 


CA touches the circle M at A » m (4 АСМ) = 30° 
If the radius length of the circle M = 4 ст. » then 





13 
MC Sic cm. | .— -(Fayoum 2009) | 
(a8 (b) 4 (©4473 (à) 843 
ssay problems: 
In the opposite figure : 


AB is a diameter in the circle M > 
AC isa tangent to the circle at A» 
m (Z DMB) - 100? 





Find by proof : " | 
т (4 АСВ) ЕО : Elm(^CDM) — (El-Menia 2011) «50° » 140°» 


LL! In the opposite figure : : 

AB is a tangent to the circle M at A » | 
2 | MA=8cm. »m(Z ABM) = = 30° and AC L MB | 

Find : The length ofeach of AB and AC | 


In the opposite figure: 
ABisa choi d of the great circle and touches 
3 the small circle at C s AB = 8 cm. and the 





radius length of the great circle — 5 cm. 
Find : The radius length of the small circle. | (Souhag 2009) «3 cm» 
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Choose the correct answer : 
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Homework 


С Y CODO 


M is a circle whose diameter length — 6 cm. If the straight line L is at a distance 


of 4 cm. from its centre » then the straight line L is ---------- (Monofia 2008) 
(a) a secant to the circle. (b) a tangent to the circle. 
(c) outside the circle. ` (d) passing through the centre of the circle. 


If the area of the circle M is 16 It cm? A is a point in its plane where MA =8 cm. » 
then A lies the circle M (Sharkia 2009) 
(a) inside (b) outside (с) оп (d) at the centre of 


CA touches the circle M at A » m (4 ACM) = 30° 
If the radius length of the circle M = 4 cm. » then 


МС = .......... ст. | ^. (Fayoum 2009) С 
(а) 8 (b) 4 (сб) 4{з (4) 8{3 
A circle M is of radius. length 5 cm. » Ais a point outside the circle » 
then MA equals ---.------ cm. | (Gharbia 2003) 
(а) З (b) 5 |. (08 | (d) 4 
ELI A circle is of a circumference 6 Jt cm. » and the straight line L is distant from its 
centre by 3 cm. »then the straight line L is ~- — (New Valley 2012) 
(a) a tangent to the circle. . (b) a secant. 
(c) outside the circle... 4 (d) a diameter of the circle. 


A circle with diameter length 2X cm. » the straight line L is at a distance (X + 1) cm. 


from its centre » then the straight line L is ---------- (Fayoum 2012) 
(a) a secant to the circle. (b) outside the circle. 
(c) a tangent to the circle. | (d) passing through its centre. . 
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ssay problems: 


If ABisa tangent to the circle M at A » 
АВ = АМ › фел т (4. М) = eese 


(а) 30° (b) 45° (c) 60° (d) 90° 
B A 
If AB touches the circle M at A › > А 
AM = 6 cm. > MB = 10cm. > then AB = ~- cm. © ] 
M 
(a) 6 (b) 8 (c) 10 (d) 12 L 10dm— 
In the opposite figure : 


ABisa tangent to circle M 


ЕМВ = 5 ст. АС = 8 ст. А 





s then AB = -~ ‚ст. (Kafr El-Sheikh 17 5 Aswan 17) 
(a) 5 (b) 10 (c) 12 (d) 13 


If AB touches the circle M at A ә 


MB f the circle M = {C} where / ~ 
B 


MC = ВС › ћеп т (4 В) = .-........ 
(а) 30° (b) 45° (c) 60° (d) 90° 


In the opposite figure : 

BC is a tangent at B ‚т (4 С) = 45° > © 
D is the midpoint of AH 

Prove that : DA = DM 





(Aswan 2011) 
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Ц In the opposite figure : 


M is a circle with radius length 5 cm. » 
XY = 12 cm. » MY f circle M= {Z} 
and ZY =8 cm. 


Prove that : XY isa tangent to the circle M at X 


In the opposite figure: 

AB is a diameter of the circle М» 

D GBA If DC is a tangent to the circle at C 
and m (Z B) = 25° | 
Find : m (Z D) 


In the opposite figure : | 
DC touches the circle M at C » AB // MD ; 
m (4 BAC) = 80° »m (Z MDC) = 20° 

and ACNMD={E}  — | 
Find : m (4 ECM) | 








(Beni suef 2005) «30°» 
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Position of a circle with respect to another circle 


0 








The length of MN 





,.| Oneinside { Touching : Touching | 
Concentric netics internally Intersecting externally Distant 





From the previous summary , we notice that : 


EB if M and N are two distant circles » then: MN €] r +r, ‚оо[ 







If M and N are two intersecting circles » then : MN c] r,—f, or, + т] 
If M and N (one of them is inside the other) » then: MN € ] O »r, —r,| 


JIJI IIJ JIJI IJJI IJJI IIIu 





JIII IIJ JJI JJJ IIJ JJJ JIJI JJI IJJI IIIJ IIIu 


Complete: 
Let M and N be two circles » their radii lengths are 4 cm. and 9 cm. respectively. 
Complete the following : 
1 Ifthe two circles M and N are touching externally » then : MN e 
2 If the two circles M and N are touching internally ‚ћеп: ММ -.-..-.--.-..-: a 
dd 
| 3 If the two circles M and N are intersecting » then : MN ...........-... T 
4 If the two circles M and N are concentric » then : MN ..........-.-.. 3 
5 If the two circles M and N are distant » then : MN ee a 
6 If the two circles M and N are one of them is inside the other » then : MN -------------- 3 
dd 
Choose the correct answer : g 
dd 
dd 
M and N are two circles touching internally. If their radii lengths are 5 cm. ‘2 
4 | and 2 cm., then MN =....-.-.-- cm. (Damietta 2008) 3 
(a) zero (b) 3 (c) 7 (d) 10 З 
dJ 
dd 
iJ 
dd 
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JJ iJ 
3 3 
is M and N are two circles ; their radii lengths are 4 cm. and 3 cm. If MN =9 cm. >» 9 
3 ; then the two circles are ........-- | | (Port Said 2009) 3 
3 (a) distant. E | (b) intersecting. 3 
3 (c) touching. | О (d) one is inside the other. 3 
a CA M and N are two intersecting circles their radii lengths are 3 cm. and 5 cm. 3 
2 3 | respectively » then MN E.......-. - (Alexandria » Suez » Assuit 2011) z 
4 GN J 
п | (a) Jo »2[ (b)]2>8[ = © ]8»ceof =) J2 sof 49 
д . D | JJ 
2 If the radius length of the circle M = the radius length of the circle N = MN ; then 3 
a 4 the two circles are ---------- | (Alex. 2005) 3 
ri (a) one is inside the other. __ (b) touching externally. a 
a (c) distant. | (d) intersecting. a 
dJ dJ 
29 M >N and L are three circles touching externally two-by-two> their radii length are 5 cm.» ‘2 
9 5 | 6cm. and 4 cm.» then the perimeter of the triangle MNL = ........- (El-Monafia 2011) 42 
a (a) 15 cm. (b) 30 cm. (c) 4 cm. (d) 60 cm. a 
dJ * a + * dJ 
a M is a circle of radius length 4 cm., touches the circle N externally. If MN = 7 cm., a 
a 6 | then the circumference of the circle М = .......... cm. (Beheira 2003) 5 
9 | (а)4л 6л (077 (d) 8 X a 
JJ C dJ 
3 3 
5 Essay problems: 3 
4 dd 
T In the opposite figure : B is 
3 M and N are two circles touching at А › a 
3 4 | the distance between their centres MN = 12 cm. 3 
3 If NB 2 7 em. » 3 
23 Find : The length of MA (Kajr El-Sheikh 2006) «5 cm.» 3 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
dd 4 
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Choose the correct answer : 





In the opposite figure : 


M and N are two circles with radii lengths of 10 cm. and 6 cm. 
respectively and they are touching internally at A > 


AB is a common tangent for both. 
If the area of ABMN - 24 cm? , 
Find : The length of AB 


Ш Іа the opposite figure : 

M and N are two intersecting circles at A and B > 
CEBA »D Ethe circle N > 

m (4 MND) = 125° and m (4 BCD) = 55° 


Prove that : CD is a tangent to circle N at D 


In the opposite figure : 

M and N are two intersecting circles at A and B> 

C is the midpoint of XY » m (4 D) = 40°, | 
FZ is a tangent to the circle N at F where ММ ПЕ = TF} 
Find : m (4 CME) 

Prove that : FZ // AB | ` (El-Fayoum 2011) « 140? » 


o Y CODO 0 


Homework 


С Y CODO NNN 





M and N are two intersecting circles at A and B | 
» then the axis of symmetry of AB dS | (Monofia 2004) 


(a) MN ОМ  (oMN (d) MN 


M and N are two touching circles where MN = 6 cm. » the radius length of the greater 
circle is 10 cm. » then the radius length of the smaller circle = --.--..... cm. (Sharkia 2005) 


(a) 16 (b) 12 (c) 8 (d) 4 
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ssay problems: 





M and N are two circles of radii lengths 3 cm. and 8 cm. respectively» MN = 5 cm.» 


then the two circles are ...-.--.-- ZEN (Cairo 2011) 
(a) touching externally. (b) touching internally. 

(c) distant. | (d) intersecting. 

If the radius length of the circle M = 3 cm. and the radius length of the circle 

N=5 cm. » MN = Ө ст. з then the two circles M and N are ........-- (Gharbia 2008) 
(a) distant. a (b) one is inside the other. 

(c) intersecting. СЇ Е | (d) touching externally. 


A circle M of radius length 4 cm. touches a circle N internally » MN - 7 cm. » then 
the circumference of the circle M : the circumference of the circle N = --.-.-.--- 


(a)4:7 (b) 3:4 (c)4:3 (d) 4 : 11 (Dakahlia 2009) 


In the opposite figure : 


M and N are two intersecting circles » AB is the 
common chord of the two circles M and N 


XY touches the circle M at C 





Prove that : AB // XY | (Souhag 2008) 


CA M and N are two intersecting circles at A and B » MA = 12 cm. » NA =9 cm. and 
MN = 15 cm. | 
Find : The length of AB (Port Said 2011) «14.4 cm.» 
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Identifying the circle 





CES Drawing a circle passing through a given point : 


If A is a given point in the plane and the required is drawing 
a circle passing through the point A 

e Assume any other point in the plane as M ; then take it 
as a centre using the compasses » draw a circle with the centre M 
and radius length = MA ; then it will pass through the point A 

» Similarly » we can draw another circle whose centre is M and 
its radius length is MA ; then it passes through the point A 
or we draw a circle whose centre is M and its radius length — MA » then it will pass 
through the point A and so on ....... 








Drawing a trate passing through two given points : 


If A and B are two given points in the plane and the required is drawing a circle passing 

through the two points À and B : L 

* We know that the centre of any circle passing through 
the two points A and B should be equidistant from A and B 

.. The centre of any circle passing through A and B should lie 

on the axis of symmetry of AB which is the straight line that 
is perpendicular to it from its midpoint » therefore » we draw 
the straight line L that represents the axis of symmetry of AB 


* We take a point (any point) on the straight line L as M 
» then we draw the circle whose centre is M and its 
radius length 2 MA or MB : then it will pass through the two 
points A and B 

e Similarly we can draw another circle whose centre is M and its radius 
length = MA or MB ; then it will pass through the two points A and B 
or we can draw a circle whose centre is M and its radius length - MA 
or MB ; then it will pass through the two points A and B 





There is an infinite number of circles that can be drawn to pass through the two 
points A and B and all their centres lie on the axis of symmetry of AB 
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Drawing a circle passing through three given points : 





If A » B and C are three points in the plane and the required is drawing a circle 


passing through the three points A » B and € : 


• We know that : In order that the circle can pass through the two points A and B ; then : its 
centre should lie on the axis of symmetry of AB > say L, and in order that the circle can pass 
through the two points B and C ; its centre should lie on the axis of symmetry of BC say L, 
. The centre of the circle that passes through the three points A » B and C lies on each of 

L, and L, 


It is impossible to draw a circle passing through three collinear points. 


For any three non-collinear points , there is a unique circle 
can be drawn to pass through them. 


Notice that : 
There is a unique circle passing through three points as A » B and C which are not collinear 
and the centre of this circle is the point of intersection of any two axes of symmetry of the 


axes of the line segments AB ; BC and AC 





The circle which passes through the vertices of a triangle is called the circumcircle 
of this triangle. 


* The triangle whose vertices lie on a circle is called the inscribed triangle of this circle. 


In the opposite figure : 
M is the circumcircle of A ABC 
or A ABC is the inscribed triangle of the circle M 





JIII IJJI JJJ IJJI IJJI IJJI JJJ IJJI 
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The perpendicular bisectors of the sides of a triangle intersect at a point which is 
the centre of the circumcircle of the triangle. 
In the opposite figure : 
If the straight lines L, » L, and L, are the axes 
of AB » BC and CA respectively 


then the point M is the centre of the circumcircle of AABC L, 


* A special case : 
The centre of the circumcircle of an equilateral triangle is : A 


- The point of intersection of its sides axes. 
- The point of intersection of its altitudes. 
- The point of intersection of its medians. 


. - The point of intersection of the bisectors of its angles. 


We can draw a circle passing through the vertices of (a rectangle or a square or an isosceles 
trapezium) while we cannot draw a circle passing through the vertices of (the parallelogram 


or the rhombus or the trapezium which is not isosceles). 


Choose the correct answer : 








Notice that : 


It is possible to draw -......... passing through a given point. (The New Valley 2005) 
(a) one circle | (b) two circles 
(c) three circles | | (d) an infinite number of circles 


The number of circles passing through three collinear points is 
(El-Sharkia 2013) 
(a) zero (b) 1 (c) 2 (d) 3 
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5 
We can identify the circle if we are given (Sharkia 2008) 
3 | (a) three collinear points. (b) two points. 
(c) three non-collinear points. (d) one point. 
The centre of the circumcircle of a triangle is the point of intersection of .......... | 
4 | (a) its medians. | — (b)itsaltitudes. —— ` (Ismailia 2005 i 
(c) the bisectors of its interior angles. (d) the axes of symmetry of its sides. * 
It is (impossible) to draw a circle passing through the vertices of .......... 
5 | (El-Sharkia 2012 » El-Dakahlia 2013 ) 


(a) a rectangle. (b) a triangle. | (c) a square. (d) a rhombus. 


ssay problems: 


AB is of length 6 cm. Draw a circle passing through the two points A and B and its 





1 radius length is 4 cm. How many circles have you drawn ? (Qena 2011) 
з | Draw acircle with radius length of 3 cm. and touches to the straight line L. | 

What is the number of possible solutions ? (Giza 2006) 

Draw A ABC in which : AB =5 cm. » BC = 4 cm. » and CA —3 cm. What is the type of 
3 the triangle with respect to the measures of its angles ? then draw a circle whose centre 

is the point A and touches ВС, another circle whose centre is B and touches AC and 

a third circle whose centre is C and touches AB (Beni Suef 2006) 

Homework 

Choose the correct answer : 

Тһе number of circles which passes through two given points is (Giza 12) 
1 |@)1 (b) 2 

(c) 3 (d) an infinite number. 
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ssay problems: 


The number of circles passing through three collinear points is ---------. 


(Giza l6 s Ismailia 15) 


(a) zero (b) one (c) three (d) an infinite number. 
The number of circles passing through three non-collinear points is --..------ ( El-Menia 17) 
(a) 1 (b) zero (c) 2 (d) 3 


The centres of the circles passing through the two points A and B lie on ~~- 


( El-Dakahlia 17) 
(a) the axis of symmetry of AB (b) AB 
(C) the perpendicular to AB (d) the midpoint of AB 


The centre of the circumcircle of a triangle is the point of intersection of eee 
(Kafr El-Sheikh 17 » Qena 17) 


(a) the bisectors of its interior angles. (6) һе bisectors of its exterior angles. 


(c) its altitudes. (d) the symmetry axes of its sides. 

If A ABC is right-angled at B » then the centre of its circumcircle is -...------ (Ismailia 03) 
(a) the midpoint of AB | (b) the midpoint of AC 

(c) the midpoint of BC (d) outside the triangle. 


It is possible to draw a circle passing through the vertices of ~- 
(Giza 17 » Beni Suef 16 s Qena 15) 


‘a) a rhombus. (b) a rectangle. (c) a trapezium. (d) a parallelogram. 

‘If AB = 6 cm. » then the area of the smallest circle which passes through the two points 
A and B = ·--------- cm? (El-Sharkia 15) 
(a) 3 IU (b) 6 IU (c) 8 7t (d) 9 JL 





CO Using your geometric tools » draw AB of length 4 cm. » then draw on one figure : 

(1) A circle passing through the two points A and B and its diameter length is 5 cm. 
What are the possible solutions ? 

(2) À circle passing through the two points A and B and its radius length is 2 cm. 
What are the possible solutions ? 

(3) A circle passing through the two points A and B and its diameter length is 3 cm. 
What are the possible solutions ? 
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The relation between the chords of a circle and its centre 


In congruent circles, chords which are equal in length are equidistant from the centres. 


JIII IIJ JJI JJJ JJI JJI JJI JJJ IIIu 






AB=CD, MX L ABand MY LCD 
МХ = МҮ 





In the opposite figure : 

If M and N are two congruent circles » 
AB 2 CD ; MX LL AB and NY 1L CD » 
then MX = NY 








Converse of the theorem 


In the same circle (or in congruent circles) • 

chords which are equidistant from the centre (s) are equal in length. 
j.€. In the opposite figure : 
If AB and CD are two chords of the circle M › 


MX L AB ; MY L CD and MX = MY ; then AB - CD 


Also in the opposite figure : 
If M and М are two congruent circles » AB is a chord of 
circle M and CD is a chord of circle N 


‚МХ 1 АВ,М№Ү L CD and 





MX = NY > then AB = CD 
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JIII IIJ JJI JJJ JJI JJI IJJI JJI IJJI IJJI III IYJ 


If the chords of a circle are equal in length » then they are 


In the same circle if the chords are equidistant from the centre then they are ---..-..-. 


The square which is inscribed in a circle s its sides are ....... 


circle. 


from the centre of the 
(North: Sinai 09) 


AB and CD are two chords in a circle AB = 5 cm. and CD = 3 cm. » then the chord 


which is nearer to the centre of the circle is -----.--.- 


| In the opposite figure : 

If AB and CD are two chords in the circle M 

» X and Y are two midpoints of AB 

and CD respectively; if MX - MY » AB 27 cm. 
» then CY z cm. 


In the opposite figure : 
AB and CD are two chords equal in lengths 


drawn in the circle M › X and Y are two 
midpoints of AB and CD respectively. 
If m (Z AXY) 2 50? , then m (4 XMY) = e ° 


ssay problems: 


In the opposite figure : 

The triangle ABC is an inscribed triangle inside a circle M > 
m (Z B)m(Z C)? 

X is the midpoint of AB » MY L AC 


Prove that : MX = MY 





AS 


AC 






BN C 


( Suez 2014 » Aswan 2011 ) 
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In the opposite figure : 

M is a circle » AB and AC are two chords of it ; 
D is the midpoint of AB ; E is the midpoint of 
AC » MD and ME are drawn to cut the circle 

at X and Y respectively. If DX = EY 

Prove that : AB = АС 


In the opposite figure : 

AB and AC are two chords equal in length in the circle M 
X is the midpoint of AB > 

Y is the midpoint of AC and m (4 CAB) = 70° 





Calculate : m (4 DME) 
Prove that : XD = YE ( Damietta 2013 » New Valley 2012 ) 
In the opposite figure : | А 


AB and AC are two chords equal in length in the circle M 
» X is the midpoint of AB > 
MX intersects the circle at D » MY L AC 





intersects it at Y and intersects the circle at E c B 
Prove that : 23m (ZYXB)=m(Z XYC) ( El-Gharbia 2013) 
In the opposite figure : 

A ABC is inscribed in the circle M 5 ÁN 


D is the midpoint of AB > E is the midpoint of AC pom \ 


С В 
If DM = EM »m (4 DME) = 120° 


Prove that : A ABC is an equilateral triangle. ( Menia 2003 ) 


ydyra Y 
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ri J 
4 J 
a o Y CODD V O 2 
dJ Homework 2 
Э J 
ri J 
5 o Y CODO ыйы a 
3 Complete: 3 
Э J 
ri J 
a In the opposite figure : 49 
ri J 
a A ABC is inscribed in the circle M > 5 
g1| | | ... ‘3 
a МХ І АВ, МҮ 1 АС ,МХ = МҮ 5 
1; J 
4 and m (Z A) 2 72? then m (Z B) 2 e7 5 
ri J 
5 (1) (ә) 5 
Э J 
ri J 
Э J 
i J 
N 2 is 
2 a 
a If AB = CD ; then MX = ---------- If AB = CD ‚Шеп МЕ =. 5 
dd -— ааваа s UTC . = X ЩА cm. Ru CD —RITL I cm. J 
49 ME = - EX 3 
ri 2 
5 (3) (4) 5 
Э J 
ri J 
4 J 
i J 
4 J 
4 J 
9 3 3 
43 | a 
a If ABz CD »then MX- If M and N are two congruent circles » 3 
T In A MXY АВ = СЮ then MX- .....- 3 
T ^m(Z XMY)- 100° and the figure MXYN iş e 3 
a +m (Z MXY) = ------- ° 3 
4 J 
4 2 
4 5 
Э J 
ri J 
ri J 
ri J 
4 J 
ri J 
ri J 
4 J 
4 J 
ri J 
ri J 
4 J 
4 J 
Э J 
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4 4 
3 3 
2 (1) (2) 2 
4 4 
4 4 
4 4 
4 4 
4 4 4 
4 4 
a If MX = MY ;, YD - 7 cm. If ME = ME «then CD = ......... a 
a „{һеп АВ = .......... ст. a XH cece eee cm. s EM = -.......- cm. a 
4 | AM z .-......-. cm. 4 
4 A 4 
iJ 3 4 iJ 
2 (3) (4) 29 
4 n 4 
4 4 
4 J 4 
4 4 
д 5 с ZB 3 
29 If MD = ME ;m (Z B) = 65° 7 ММИВС 2. МА = 6—6 3 
3 j; then m (Z A) 5 о ' The two circles M and № 5 
2 are ..--..-... )AC BC 5 
JJ ee dd 
4 4 
2 Essay problems: 3 
J In the opposite figure : J 
5 The triangle ABC is an inscribed triangle inside a circle M › / s 
* 
НИ LX JS 
Г X is the midpoint of AB » MY AC 3 
5 BB 
a Prove that : MX =MY (Matrouh 17 » Fayoum 15 » Suez 14 s Aswan Ji) a 
4 | 4 
a In the opposite figure : н X 3 
9 AB and AC are two chords in the circle M А 49 
iJ 2 > D is the midpoint of AB C DAS 
s » E is the midpoint of AC (/ 3 
5 » DX =EY E C 5 
T Prove that : AB = AC ( Ei-Kulyoubia 16) 3 
4 4 
dd 4 
4 4 
4 4 
dd 4 
4 dd 
4 4 
dd 4 
dd 4 
4 4 
dd 4 
dd 4 
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In the opposite figure : 

M and N are two circles intersecting at Aand B >» 
MN (| AB={L} > Fis the midpoint of CD ; 

Z is the midpoint of XY » MF = ML and NL = NZ 


Prove that : CD = XY 


In the opposite figure : 

Two concentric circles at M » AB and CD are two chords 
of the greater circle and touch the smaller circle at X and 
Y respectively. 

Prove that : AB = CD if the radius length of the greater 


circle = 5 cm. and the radius length of the smaller circle = 3 cm. • 


find the length of AB 


In the opposite figure : 

AB and CD are two chords of the circle M 
equal in length »AB()CD= TY}, 

Z is the midpoint of AB » X is the 

midpoint of CD and m (4 ZMX) = 120° 
Prove that : A ZYX is an equilateral triangle. 


In the opposite figure : 
AB is a diameter of the circle M » AC and BD are two chords in it » 
MX = MY » MX L AC, MY 1 рв 


Prove that : 





ma A HAB is isosceles triangle. 


EJ HC = HD 





(Gharbia 04} « 8 cm. » 


( Beni-Suef 2012 ) 
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Sheet (16) 


The relation between the chords of a circle and its centre 


It is the measure of the central angle which subtends this arc and it is measured by 
the measuring units of the angle (degrees , minutes , seconds ...) 


For example: 

Im the opposite figure : 

If AB is a diameter of the circle M » C and D are two points on the circle M P 
where m (Z АМС) = 30? »m (Z AMD) = 90° ; then : 





ЯГ] m (AC) = m(Z AMC) = 30° 





(2) m (€D) = m (Z CMD) = 90° — 30° = 60° 
3) m ФВ) = т (4 DMB) = 90° 
Л) т (DB the major ) = m (Z DMB the reflex) = 360° – 90° = 270° 






&! m (AB) = m(Z AMB) = 180° ( Notice that: AB represents a semicircle) 





The length of the are: 


It is part of a circle’s circumference proportional to its measure and it is measured 
by length units (centimetre » metre * ...) 


To calculate the Jength of the arc, you can use the following rule : 


the measure of the arc 


————————— х the circumference of the circle 
the measure of the circle 


The length of the arc = 


_ the measure of the arc 
7 360° 
Where r is the radius length of the circle and JU is the approximated ratio. 


х2Дг 





- Remark 





The length of the semicircle = > the circumference of the circle = vr length unit 


JIII IIJ JJI JJJ IJJI JJJ JJI IJJI IJJI 
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Corollary (1): 


In the same circle (or in congruent circles) s if the measures of arcs are equal » then 
the lengths of the arcs are equal and vice versa. 


In the opposite figure : 
If M is a circle in which m (AB) =m (CD) KA > A 
» then the length of AB - the length of CD С 
and vice versa : If the length of AB = the length of CD E 
»then m (AB) =m (CD) 


Corollary (2): 


In the same circle (or in congruent circles) » if the measures of arcs are equal » then 
their chords are equal in length » and vice versa. 


In the opposite figure : D A 
If M is a circle in which 

m (AB) =m (CD) ; then AB = CD (х0) 
and vice versa : If AB = CD » then m (AB) =m (CD) C : 


Corollary (3): 


If two parallel chords are drawn in a circle » then the measures of the two arcs 
between them are equal. 


OK 


JIII IIJ JJI JJJ IJJI IJJI JJJ IJJI IJJI IJJI IJJI 


B 


In the opposite figure : 
If AB and CD are two chords in the circle M 





»AB//CD ; then m (AC) 2 m (BD) 


Corollary (4): 


If a chord is parallel to a tangent of a circle » then the measures of the two arcs 
between them are equal. 

In the opposite figure : 

If AB is a chord in the circle M and 
CD touches the circle M at E : 


CD // AB »then m (EA) 2 m (BB) 
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Choose the correct answer : 





ssay problems: 


The central angle whose measure is 90° subtends an arc of length = =- the | 

circumference of the circle. (Assiut П) 
4 @ 5 

(а) 4 (b) 2 (c) 3 ; 


The circumference of a circle 2 36 cm.» then the measure of an arc of 1t with 


length 2 6 cm. is 


(а) 60° (b) 30° (с) 90° (9) 120° 

The length of the arc opposite to a central angle whose measure = 120° in a circle of 
radius length r equals ---------- (Suez 09) 
(a) ү Лг (b) Jtr (с) = лї (9) З Лт 


The length of the arc which represents 4 the circumference of the 


circle = -e cm. 
(а) 2 Лт OR (c) + Tür (d) 47r 


| The measure of the arc which represents + the circumference of the circle = и 
( Cairo 15) 


6 


(а) 60° (b) 90° (c) 120° (d) 300° 





In the opposite figure : 
AB is a diameter of the circle M »m(Z AMC) = 60° > 

m (Z BMD) = 140° 

Complete the following : 

(2) m (AC) « в (гут (ВЁ) = ..........° 
(3) m (CD) 2 ....... (a) m (DBC) = ..........° 
(5) m СВ) = .........° | 








In the opposite figure : 


AB and CD are two diameters in the circle M 
such that : m (Z DMB) = 35° » CE // AB 


Find : m (BE) 
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In the opposite figure : 

A and B are two points belonging to the circle M 
such that : m (2 MBA) = 45° ,AM=7 cm. 
Find : The length of AB (t= 4) 


In the opposite figure : 
If m (AG) =m BO) 
m (Z ACB) = 70° 
Find :m(Z ABC) 


In the opposite figure : 


XB//CY MA LXC MD LBY 
Prove that : MA = MD 


In the opposite figure : 

M is a circle , CD is a tangent to the circle at C » 
AB and EF are two chords in the circle 

‚ where AB // EF // CD 

Prove that : CE - CF 


ABCD is a quadrilateral inscribed in the circle M such that AB = CD. Prove that : AC = BD 


o Y CODO NNN 


Homework 


o Y CODO 0 


Choose the correct answer : 





The length of the arc opposite to a central angle of measure 30° in a circle of 


circumference 36 cm. = «= cm. 


(a) 18 (b) 9 (c) 3 








(El-Beheira 2014 3 Alex. 2011) 


JIJI IIJ JJI JJJ JIII IIIN 
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An arc in a circle » its length — 1 Tr » then it is opposite to a central angle of measure 
(Beni Suef 16 » El-Menia 13 » Kafr El-Sheikh 15) 


(d) 240° 





JJ 

dd 

iJ 

3 

i О | sees 

д (а) 30° (b) 60° (с) 120° 

a — 
5 If A and B are two points belonging to a circle M such that the length of AB = ir 
5 » then AB is ee in the circle M 

J 3 | 

a (a) a radius (b) a chord not passing through the centre 
a (c) a diameter (d) an axis of symmetry of the circle 

s In the opposite figure : 

3 Two concentric circles with centre M» AB N CD = {M} 

2 4 | ifm (BD) =80° , then m (4C) = ------- 

43 o 

a (a) 40° (b) 60 

d (c) 80? (d) 160? 

4 * 

a In the opposite figure : 

49 If C is the midpoint of AB 

9 5 | » then AB ------- 2 AC 

JJ (Giza 17) 

3 

9S | fa)< (b) > (c) (d) 
3 

2 Complete: 

3 M In the opposite figure : 

2 AB » CD and EF are diameters of the circle M 

3 4 Complete : 
п |с) т (АС) = e (2) m (ACÈ) = ° 

3 (3) m (ACD) » i (лу та (АЕБ) = ......... о 

dJ 

dd 

dJ 

dd 

dd 

dd 

dd 

dd 

dd 

dd 

4 

dd 

4 

dd 

4 

dd 
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Q)X2 9 (2) m (AG) & -° О, 
(з) m (AD) Я к (4)m (BC) = .......... o B 
(5) п (САР) = (в) т (СВ) = .........° 
(7) m (ACD) = ..........° (в) т (ADC) = .......... о 
ssay problems: 
In the opposite figure : | В.р 


ЕШ In the opposite figure : 
ABis a diameter of the circle M • 


study the figure » then complete : 


& 


JIII IIJ JJI JJJ JJJ III JJI JJJ IJJI IJJI IIIJ IIIu 


A and B are two points belonging to the circle N ei 


,DCAB,CC€ the major arc AB 


such that AD = BC | 
Prove that : m (Z ANB) 2 m (Z CND) (Souhag 05) 





(2 In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M 
» AC is a diameter in the circle » CB = CD 


Prove that : m (AB) =m (AD) 


RA In the opposite figure : 
ABCD is a rectangle inscribed 
in a circle. Draw the chord CE 
, where CE - CD 

Prove that : AE - BC 


In the opposite figure : 
BE is a tangent to the circle M at B 


ees ee 
» BC // AD » BE// AC 





Prove that : A BCD is isosceles. 
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Sheet (17) 
The relation between the inscribed and central angles 
subtended by the same arc (theorem 1) 


The inscribed angle: 


It is the angle whose vertex lies on the circle and its sides contain two chords of the circle. 


In the opposite figure : 
+ Z ABC is an inscribed angle 
because its vertex B belongs to the circle M 


and its sides BA and BC carry the two chords BA and BC in the circle M 





¢ The inscribed angle 2 ABC is subtended by AC 





For each inscribed angle » there is one central angle subtended by the same arc. 





The measure of the inscribed angle is half the measure of the central angle » subtended 
by the same arc. 





The measure of the central angle equals twice the measure of the inscribed angle 
subtended by the same arc. 

In each of the following figures» find the measure of each angle denoted by (?) given 
that M is the centre of the circle : | 





__ Fig. (8) 


aa 1 
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Choose the correct answer : 





The ratio between the measure of the central angle and the measure of the inscribed 


angle that has the same subtended arc = -.......-. 


(a) 3:1 (b) 2:1 


In the opposite figure : 


AB is a diameter in the circle N 


ә |> XY isa tangent to the circle at B 


(с) 1:2 


, m (Z ANC) - 40? ; then m (Z CBY) 2 


(a) 40* 
(c) 20* 


In the opposite figure : 


M is a circle » m (Z. M) - т (4 А) = 50° 
3 | ,thenm(Z A) 5 —— 


(a) 40° 
(c) 100° 


ssay problems: 


In the opposite figure : 
m(Z A)=30° »BC=7 cm. 
Find : The area of the circle M (Jt = 


Using the opposite figure : 





Write the given data then find : 


22 


7 


(b) 50° 
(d) 70° 


(b) 50° 
(d) 130° 


KE m (7 ABC) 
El m (BC the major) 


(New Valley 2006) « 70? » 280? » 


(d)1:3 
(El-Fayoum 2011) 

















ччччачччччччаччачччїчччччччччччччччччччччччччча Suuuuuuuuuuuu Ug 
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In the opposite figure : 










AB is a diameter in the circle M > 
m (Z BMD) - 50* 

Find with proof : 

m (Z ACD) 


In the opposite figure : 
M is a circle : 

m(Z А) = 45° 

and BC = 1442 cm. 





Find : The area of the circle М (л = 22) « 616 cm? » 





Homework 





In each of the following figures» find the measure of each angle denoted by (?) given 
that M is the centre of the circle : 





Fig.(13) | Fig. (14) | fi Fig. (15) | Fig. (16) 


Choose the correct answer : 





The measure of the inscribed angle equals .......... the measure of the central angle | 
1 | subtended by the same arc. (El-Menia 2014) 
(a) half (b) twice (c) quarter (d) third 


JIII IIJ JJI JJJ IJJI IJJI IJJI JJI IJJI IJJI IIIu 
4741&7&7&7&7&7&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&147&7&1&1 


IIIR DIII IDII III III III 39 PIIIIIII III III III IIIR 


www.Cryp2Day.com ác Lal ља а e фа 
ác Moll djal l Sio абд 





413434343434343434343424242424242434| | Geometry 3" Prep 2"4 term [434242434344 Mr. Mahmoud NA 


JIII IJJI IJJI IJJI JJJ IIIJ IJJI I IJI IIIu 


ssay problems: 





If the measure of a central angle is 100° » then the measure of the inscribed angle that 


has the same subtended arc - .......... (Giza 2011) 
(a) 200? | (b) 100? (c) 50? | (d) 25? 

In the opposite figure : . 

M is a circle 

m (Z A) + m (4 ВМС) = 150° 

then m (Z A) 8 e 

(a) 100° (b) 45° е B 
(c) 75° i (d) 50° | . (Helwan 2009) 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is -.-------- angle. (Qena 2011) 
(a) a straight (b) an acute | (c) a right (d) an obtuse 


The ratio between the measure of the central angle and the measure of the inscribed 
angle that has the same subtended arc = (El-Fayoum 11) 


(a)3:1 (b)2:1 (с) 1:2 (d) 1:3 


In the opposite figure : 


If CA » CB are two tangents to 
the circle M » m (Z C) - 70° 


5 then m (2. АРМ) аен. 
(а) 35° (b) 55° 
(c) 65° (d) 45° 


In the opposite figure : 
ABCD isa rectangle inscribed 
in a circle. Draw the chord CE 
» Where CE - CD 

Prove that : AE - BC 





ABCD is a quadrilateral inscribed in a circle. If AB // DC > Eis the midpoint of AB 
Prove that : CE = DE (Giza 2005) 


JIa 
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In the opposite figure : 
CD isa tangent to the circle at C 


» CD // AB 5 m(Z AMB) = 120° 





Prove that : A CAB is equilateral. (Ismailia 2013) ® * 

In the opposite figure : 

AB is a chord in the circle M > | 

MC L AB | 

Prove that : m (Z AMC) - m (Z ADB) К A 
(Port Said 2014 » El-Beheira 2013) 


In the opposite figure : 

AB is a chord in the circle M : 

CM // AB » BC().AM = {E} | | 

Prove that : BE> AE (El-Gharbia 2014 » Fayoum 2012 » El-Dakahlia 2013) 


In the opposite figure : 

If M is the centre of the circle 
‚ т (4 АМС) = т (/ В) 
Find : m (Z B) 


In the opposite figure : 
BC is a diameter in the circle M , 


MD // BA » m (Z CAD) 2 25? 





Find : m (Z ACB) 


In the opposite figure : 


M and N are two circles intersecting in A and B and the two 
straight lines CD and EF pass through the point A and intersect 
the circle M at C and E and the circle N at D and F 


Prove that : m (7. CME) - m (Z END) 
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Corollaries of Theorem (1) 
and its well known peroblems 


Corollary (1): 


The measure of an inscribed angle is half the measure of the subtended arc. 


In the w-— figure : 
т (4 С) = 5 т (4 АМВ) 
(inscribed ы central angles with common arc AB E 
m (Z AMB)-m non 
. т (2 С) = = т (АВ) 








The measure of the arc equals twice the measure of the inscribed angle subtended by this arc. 


Corollary (2): 


The inscribed angle in a semicircle is a right angle. 
In the кыш figure : 
т (4и С) = 4 m (AB) (corollary 1) 


+. m (AB) = 180° 
- m (Z C) = 90° 








The inscribed angle which is right angle is drawn in a semicircle. 


The inscribed angle which is subtended by an arc of measure less than the measure of 


a semicircle is an acute angle. 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle is an obtuse angle. 
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Well known problem (1): 


If two chords intersect at a point inside a circle » then the measure of the included 
angle equals half of the sum of the two measures of the two opposite arcs. 


AB > CD are two chords in a circle intersecting at the point E 


m (4 AEC) = + [m (AC) + ш (ВР)] 


т (4 СЕВ) = i [m (BC)+ m (AD)] 





Well known problem (2): 


If two rays carrying two chords in a circle are intersecting outside it, then the measure of 
their intersecting angle equals half of the measure of the major arc subtracted from it half 
of the measure of the minor arc in which both are included by the two sides of this angle. 


тш (/- А) = [т (СЕ) - ш (ВР)] 





Study each of the following figures » then complete : 


(3) Ll C (4) : 
Z o? | 
| С 
c CT 





JIII IIJ JJI JJJ IIIJ JJJ JIJI JJI IJJI IJJI 
4741&7&7&7&7&7&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&747&7&7&1 


4242424243424242424242424242424242424242424242 42 J43434342424243424342424242424242424242424242424242 42 


www.Cryp2Day.com ác Lal ља а e фа 
ác Moll djal l Sio абд 





413434343434343434343424242424242434| | Geometry 3'4 Prep 2"4 term [434342434344 Mr. Mahmoud 242 


JIJI IIJ JJI IIIJ JIII IJJI IJJI IIJ IIIJ IIIJ IIIu 


Choose the correct answer : 





с 
In the opposite figure : 
— — B A 
m (AC) +m (BD) =. 
(a) 45° (b) 90° 
D 


(c) 180° (d) 270° 


In the opposite figure : | C 

AB is a diameter in the circle M of radius f/ ^N 
length 4 cm. »m (Z A) 2 30? , then BC 2 cm. 5 JA 
(a) 2 (b) 4 | V 


(c) 6 (d) 8 (Matrouh 20111 
In the opposite figure : 

If AB is a diameter in the circle M >» 

then X = ........- 

ауд (b) 20° 

(c) 30° (d) 60° 





The inscribed angle which is subtended by minor arc in a circle 15 ··::-----: 
(Alex. 17 » Qena 16) 


(a) reflex. (b) right. (c) obtuse. (d) acute. 


The length of the arc that is opposite a right inscribed angle in a circle whose 
circumference is 44 cm. equals ---------. cm. (Dakahlia 12) 


(а) 22 (b) 11 © 3 (d) 


The measure of the inscribed angle which is drawn in i a circle equals ---------- 


{Cairo 09) 
(a) 240° (b) 120° (c) 60° (d) 30° 


The measure of the inscribed angle which is subtended by an arc representing 


L a circle equals 


3 
(a) 240° (b) 120° (c) 60° (d) 30° 
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ssay problems: 


In the opposite figure : | Е 
AB is a diameter in the circle M › 
AB // CD and m (CD) = 80° : A ‚ 
Find : m (Z E) | V“ jJ 

| Ie 


(Souhag 2012) « 25° » 
In the opposite figure : EE | 7 
AB isa diameter in the circle M un | ` 
the length of AD = the length of BD ; m 
m (4 CAB) = 35° | NU 
Find by proof :m(Z CBD) ( Menia M « 100? » 


In the opposite figure : 

AB is a diameter in the circle M 
; AC touches the circle at A 

If AC = 9 cm. » BM = 6 cm. 





Find the length of each of : BC »AD | (Kafr El-Sheikh 2004) « 15 cm.» 7.2 cm. » 
In the opposite figure : D 
AB is a diameter in the circle M 5 i 


m (Z ABD) = 25° 
Find : m (Z DEB) in degrees. E 
( Suez 2011 ) « 65? » 


In the opposite figure : 

AC is a diameter in the circle M 

əm (4 C) = 50° , m (4 ABD) = 60° 

Find with proof : m (Z CBD) and m (Z BAD) 





(Kafr El-Sheikh 2013) « 30° 570°» 


gayaa 21118121311] 
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Choose the correct answer : 





Ш Іа the opposite figure : 
ABC is a triangle inscribed in a circle › E D 
DE // BC 

Prove that : m (Z DAC) m (Z BAE) 


C B 
(Luxor 2014 » Qena 2013) 


In the opposite figure : 
m (Z A) = 34° 

»m(Z BOC) = 92° 
Find : m (Z CDB) 










Homework 


The inscribed angle which is subtended by an arc of measure greater than the measure 


of a semicircle 1S angle. (Qena 2011) 
(a) a straight (b) an acute | (c) a right (d) an obtuse 
The measure of the inscribed angle which is drawn in + a circle equals .......... 

(Cairo 2009) 
(a) 240? (b) 120? (c) 60? (d) 30? 

E 

In the opposite figure : | B 
If m (AC) - m (BD) = 70° К 
then m (Z E) 2 a 
(a) 35? (b) 70? 
(c) 110° (4) 140° С 


(Luxor 2011) 


JIII IIJ JJI JJJ IJJI IJJI JJJ IJJI IJJI IJIN 
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In the opposite figure : 

AB{)CD = {E} »m(ZD) = 30° »m(Z DEB) = 110° > 
then m (AD) = КО 

(а) 80° (b) 70° 

(c) 40° (d) 60° 















In the opposite figure : 
If m (BC) = 112° »m (DE) = 44° , AD- AE » 
then m (2 ADE) = -.---.---- 

(a) 75° | (Ы) 73° 

(с) 709. (9) 76° | | (Kafr El-Sheikh 2008) 


ssay problems: 


ABCD is a quadrilateral inscribed in a circle. If AB// DC > Eis the midpoint of АВ 
Prove that : CE = DE (Giza 2005) 





In the opposite figure : 
If M is the centre of the circle 
2 |»m(ZAMC)-m(Z B) 


C A 
Find : m (Z B) 
B 
(Monofia 2006) « 120° » 
In the opposite figure : E 
AB and CD are two chords in the circle › 
3 | AB(|CD- [E] > ifm (BD) = 60° »m (AD) = 100°, A 
m (AC) = 120° | P 
Calculate : Kj m (CB) Я (4 СЕВ) (Alex. 2005) « 80° + 90° » 
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JIII JJJ IJJI IJJI JJI JJJ IJJI IJJI IIIu 


In the opposite figure : 

m (Z A) 2 40? , m @BD) = 60° 

‚т (ВС) = т ФВ) 

Find : ll m (EC) El (BC) 


In the opposite figure : 

AB is a diameter in the circle M ; 

the length of (AD) = the length of (DC) , 
m (Z ABC) - 70? 

Find each of : m (Z DCA) » m (Z CAB) 


In the opposite figure : 
CB() HD = {A} »m(Z A) =40° 
DC f BH = {X} and m (4 DCB) = 26° 





Find : 

(4) m (CH) (2) m (2 HXC) (El-Gharbia 17 » Ismailia 16) « 132° , 92° » 
In the opposite figure : C 

D is the midpoint of AB /\ 

Prove that : A C D А 
m (Z ACD) = I m (Z ANB) (Beni Suef 04) 


JIII IIJ JJJ JJJ IJJI JJJ IJJI IJJI IIIJ IIIu 
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Sheet (19) 
Inscribed angles subtended by the same arc 
theorem (2), and its corollaries 
Theorem (2): 
In the same circle ; the measures of all inscribed angles subtended by the same arc are equal. 


Z C » Z D and Z E are inscribed angles subtended by AB 
m(ZC)=m(ZD)=m(ZE) 





In the same circle (or in any number of circles) the measures of the inscribed angles 
subtended by arcs of equal measures are equal. 


7.6. 1а the circle M 
If m (AB) 2 m (CD) 
then m (Z X) 2 m (Z Y) 
o Notice that: In this cases the length of AB = the length of CD 
Also : If M and N are two congruent circles 
and m (AB) =m (CD) > 
then m (Z X) 2m (Z Y) 
o Notice thet: In this case » the length of AB - the length of CD 







Similarly : In any two circles M and N У x 
If m (AB) =m (CD) 
then m(Z X)=m(Z Y) 
D B 
C A 


c Notice that: In this case » the length of AB = the length of CD 


JIII IIJ JJI JJJ JJI JJI JJI JJJ IIJ IJJI 
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The converse of the previous Corollary is true also: 





In the same circle (or in any number of circles) the inscribed angles of equal 
measures subtend arcs of equal measures. Y X 


In the opposite figure : 
If m(Z X)2m(Z Y). 
then m (ÁB) = m (€D) 


4 | The inscribed angles subtended by the same arc in the same circle are -+ 


67S 727272707 uuu uuu 


2 | The inscribed angles subtended by equal arcs in measure in the same circle are --------- 


Г In the opposite figure : 
9 m (L C) = -ee о 

т (/ В) = ·--------- о 

Д2 In the opposite figure : 
4 If AB =AD ; then 

m (L O) = ee o 

s m (4 BDC) = 7- ? 

| &Li In the opposite figure : 
g |m (4 BED) = е 

т (4 АВЕ) = о 





JIII IIJ JJJ JJJ JJJ IJJI IJJI IJJI III II JIII IJJI 
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Choose the correct answer : 





In the opposite figure : x 
If m (Z BAC) = 30° > then 
First : m (7 BDC) - ........- 
(a) 15? (b) 30° 
(c) 60° (d) 150° 
Second : m (Z BMC) = ........- 
(a) 30° (b) 90° _ (с) 60° (4) 120° 


In the opposite figure : 
If m (Z ABD) = 65° 

2 ‚АВ = AD 
» then m (2 BCD) = 





(a) 15° (b) 25° (c) 30° (d) 50° 


In the opposite figure : 

A circle N » XY // NZ 

If m (4 XYL) = 54° > then 
3 | First : m (4 XZL) = 





(a) 27 (b) 54° (c) 100° (d) 108° 
Second : m (4 YXZ) = 
(a) 27° (b) 54° (c) 100° (d) 108° _ 
In the opposite figure : | 
АВ // СР »m(Z AWC) = 40°, 

4 then m (2 DEB) = ........- 
(аә | (5 40 (с) 30° (d) 45? 





JIJI JJJ IJJI JJJ IJJI IJJI IJJI IIJ IJJI IJJI IIIN 
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ssay problems: 


In the opposite figure : 

AC is a diameter in the circle M 

m (Z C) 2 50? » m (Z ABD) z 60? 

Find with proof : m (7. CBD) and m (/ BAD) 


iJ] In the opposite figure : 
АВ =АС,ЕЄ ВС 

Prove that : 

m (Z AEB) = m (Z AEC) 


In the opposite figure : 

AB and CD are two parallel chords in the circle 
АР СВ = {Е} 

Prove that : AF = FB 


(1! In the opposite figure : 
АВ ПСР = {Е} 

s EA = ED 

Prove that : EB = EC 


£2) In the opposite figure : 

M and N are two intersecting circles at Aand B » AC 
intersects the circle M at C and intersects the circle N at D » 
AE intersects the circle M at E and intersects the circle N at F 


Prove that : m (7 EBC) = m (Z FBD) 


In the opposite figure : 


ABCD is a quadrilateral inscribed in a circle where BC // AD » 


АСП Вр = {Е} 


» BL isa tangent to the circle at B where BL // AC 


Prove that : (4) DB bisects Z ADC (2) m (Z CBD) 2 m (Z CDB) 





(North Sinai 17 » Souhag 15) 
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Choose the correct answer : 


In the opposite figure : E | 
AD intersects the circle at D and E › QS D 





ssay problems: 





Homework 


AB intersects it at B and C <)> 

If m(Z A) 27° AB - BE »thenm (Z CDB) - .......... \— =, 
(a) 13.5° (b) 54° (c) 27° (d) 36° 

) In the opposite figure : ча С 
A semicircle »m (2 CAB) = 70° / A 
sthen m (Z ADO)z ......... | L A AN ч 
(а) 70° (b) 35° (c) 30° (d) 20° 

‘In the opposite figure : 

The two triangles AXB and CXE are -e 

(a) congruent. (b) similar. 

(c) having the same perimeter. (d) having the same area. 





In the opposite figure : 

AB is a diameter in the circle M 
‚ т (/ ABD) = 25° 

Find : m (/ РЕВ) їп degrees. 









it! In the opposite figure : 

ABC is a triangle inscribed in a circle » i D 
DE // BC 

Prove that : m (Z DAC) = m (Z BAE) С В 
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JIII IJJI IJJI IJJI JJI IIJ IJJI JIJI JIJIN 





|43 In the opposite figure : 

AB and CD are two equal chords 

in length in the circle 

»AB/)CD={E} 

Prove that : The triangle ACE is an isosceles triangle. 


In the opposite figure : 

AB is a diameter in a circle of centre N ; 
CBisa tangent to the circle at B : 

CN is drawn to cut the circle at 

F and E and AF is drawn to cut CB at D 
If m (Z BEC) = 35° 


Find :(4)m(Z BNC)  (2)m(ZBCN) (3) m (Z BDA) 


In the opposite figure : 

M is a circle » Z. A and Z D are two inscribed angles of 
measures (X + 3)° and (y + 2)° respectively. If y -x^*253 
Find : m (Z CMB) 


O 


(El-Kalyoubia 11) 


E 
D 
F 
B A 


E 
« 70? » 20? 355° » 
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Sheet (20) 
The cyclic quadrilateral 
the converse of theorem (2) 


The cyclic quadrilateral is a quadrilateral whose four vertices belong to one circle. 


In the opposite figure : 

If ABCD is a quadrilateral and we can draw a circle to pass through its 
four vertices A » B » C and D » then the figure ABCD is called 

a cyclic quadrilateral » then each two angles drawn on one of its sides 
as a base and their vertices are two vertices of the figure are equal in 
measure because they are inscribed angles subtended by the same arc. 





The converse of the theorem (2): 


If two angles subtended by the same base and on the same side of it have the same 
measure > then their vertices are on an arc of a circle and the base is a chord of it. 


In the opposite figure : 

If / C and Z D are drawn on the base AB and on the same side of it » | 
m(Z C)=m(ZD) » then the points A B sC and D lie on a unique circle >» | 
then AB is a chord of it. 





59,“ 





n If there are two angles drawn on one of the sides of a quadrilateral » they are on the same 
side of it and they are not equal in measure » then the quadrilateral is not cyclic. 


Each of the rectangle » the square and the isosceles trapezium are cyclic quadrilaterals 
while each of the parallelogram, the rhombus and the trapezium that is not isosceles 
are not cyclic quadrilaterals. 


ssay problems: 


(13 In the opposite figure : 

AB 2 AD » m (Z A) - 80? 
1 | апат (А С) = 50° 

Prove that : 








The points A »B »C and D have one circle passing through them. 
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Choose the correct answer : 





In the opposite figure : 
т (4 А) = 90° » т (/ РВС) = 40° »m (Z DCB) = 50° 





(1) Prove that : The figure ABCD is a cyclic quadrilateral 
(2) Determine where is the center of the circle passes through the vertices of the figure ABCD 


In the opposite figure : | | = 
ABis a diameter in the circle M р Pu А 
Draw DE L AB and CB N DÉ = {E} РАТИ 
Prove that : 

ACDE is a cyclic quadrilateral. ° (El-Fayoum 11) 


In the opposite figure : 

AC is a diameter in the circle M 

» X is the midpoint of AB 

and CY isa tangent to the circle cutting XM at Y 
Prove that : 

(1) The figure AXCY is a cyclic quadrilateral. 
(8) m (Z BMC) 2 m (Z MYC) 


In the opposite figure : 


AB is a diameter in circle M in which 


AE is a chord and CD L AB , CD intersects AE at D 
Prove that : 
(1) The points D » E »C and B have one circle passing through them. 


@)m (4 AME)=2 m (4 D) (Kafr El-Sheikh 11) 


o Y CODO s 


Homework 


ee OT OOO TT — 





The inscribed angle which is subtended by major arc in a circle is ~- 
(a) reflex. (b) right. (c) obtuse. (d) acute. 
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ssay problems: 





If the length of an arc of a circle is Y JU r cm. » then its opposite central angle of 


measure equals 
(a) 30° (b) 60° (c) 120° (d) 240° 


The ratio between the measure of the inscribed angle and the measure of the central 
angle that has the same subtended arc equals 2: ---------. 


(a) 1 (b) 3 (c) 4 (d) 6 
In the opposite figure : 

If m (Z Е) = 35° » m (4 С) = 20° 

» then m (AC) - 
(a) 135? (b) 110° 
(c) 65° (d) 55° 
In the opposite figure : 

m (Z MAB)- ......... 
(a) 40° (b) 80? 
(с) 70° (d) 50° 





11.3 In the opposite figure : 

ABCD is a cyclic quadrilateral which has AE bisects Z BAC 
and DF bisects Z BDC 

Prove that : 

(1) AEFD is a cyclic quadrilateral. 

(2) EF // BC (Luxor 16 + El-Dakahlia 13) 





J ABCD is a square » AX bisects Z BAC and intersects BD at X » DY bisects 4 СОВ 





E 
and intersects AC at Y 

Prove that : 

(1) AXYD is a cyclic quadrilateral. 

(2) т (4 АҮХ) = 45° (Alexandria 16 » Sharkia 12) 


JIJI IIJ JJI JJJ JJJ JJJ IJJI JJI IJJI 
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(LI In the opposite figure : 
ABC is a triangle in which : AB 2 AC » 









BX bisects Z. B and intersects ACatX » 
CY bisects Z C and intersects AB at Y Y 
Prove that : 


(4) BCXY is a cyclic quadrilateral. C 
(2) XY // BC (El-Fayoum 17 » Assiut 11) 


wo 


JIJI IIJ JJJ JJJ JJJ JJJ JJJ IJJI IJJI 


CI In the opposite figure : 
ABCD is a parallelogram, Е Є CD » where BE = AD 


Prove that : ABDE is a cyclic quadrilateral. 
С В 
(Luxor 17 » S. Sinai 13) 


JIII IIJ JJI JJJ IJJI IJJI JJI IJJI IJJI IIIu 
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Sheet (21) 
Properties of the 
cyclic quadrilateral [theorem (3)] 


Theorem (3): 
In a cyclic quadrilateral ; each two opposite angles are supplementary. 


D 
ABCD is a cyclic quadrilateral С 
т (/ А)+ш(/ Су= 180° 
m (Z B) + m (4 р) = 180° B A 


Corollary: 


The measure of the exterior angle at a vertex of a cyclic quadrilateral is equal to 


the measure of the interior angle at the opposite vertex. D 
С 


m (Z CBE) 2 m (Z D) A ЫЕ 


In each of the following figures » find the measure of the angle denoted by the 
sign (?) given that M is the centre of the circle : 





Fig. (3) Fig. (4) 
а ср 
ad 64f// 
4 А, 
B 
D 
Fig. (5) Fig. (6) Fig. (7) Fig. (8) 


JIJI JJJ IJJI IJJI IJJI IJJI IJJI IJJI JJJ IIIJ IIIN 
477&&7&7&7&11&7&7&7&1&1&1&17&7&7&7&1&1&1&1&7&7&7&7&1&1&1&41&7&7&7&1&1&1&1&7&7&7&7&1&1&1&147&7%7&7&1&1&1&7&7&7&7&1&1&1&1&7&7&7&7&1&1&1&7&&1&1&7%7&1&1&] 
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— 


JIII IIJ JJI IIIJ JJJ IIIJ JJI IJJI III IIIJ III YIII JII IIIJ 
N 


Complete: 
1 | Ifthe quadrilateral is cyclic » then each two opposite angles in it are -+--+ (Cairo 17) 
2 The measure of the exterior angle at a vertex of the cyclic quadrilateral is equal to the 
measure of the «.---.---- angle. (Dakahlia 12) 
3 | In the cyclic quadrilateral ABCD » if m (2 С) = 115° , then m (4 A) = ------:---° (Alex. 05) 
4 If the figure ABCD is a cyclic quadrilateral » m (2 A) = 60° » then the measure of the 
exterior angle at the vertex C equals ---------- : 
In the opposite figure : 
5 If M is acircle »m(Z A) = 48° 
s then m (Z C) = + ° 
and m (BD the major) = -e7 : (New Valley 17) 
6 If ABCD is a cyclic quadrilateral and m (2 B) = + m(ZD)> 


Choose the correct answer : 








then m (Z B)= p 9 





In the opposite figure : 

In the circle M 

sif m (Z AMC) - 140? 

»then m (Z ADC) - .......... 
(a) 40° (b) 70° (c) 110° 
In the opposite figure : 

If m (4 B) = 120° 

, BC // AD 

» then m (Z BCFP) - .........- 

( North Sinai 17) 

(a) 30° (b) 60° (c) 80° (4) 120° 


JIII IIJ JJI JIJI IJJI IJJI JJJ IJJI IJJI IIIJ IIIN 
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JIJI JJJ IJJI IJI IJJI IJJI IJJI IJJI IJJI JIII 


In the opposite figure : 


ABCD is a cyclic quadrilateral 


in which AC bisects Z BAD 5 


If m (Z BAC) = 55°; then m (Z BCD)z ......... 


(a) 55° (b) 70° 


In the opposite figure : 


If AB is a diameter in the circle M › 
m (Z BAC) - 40? » m (AD) 2 m (DC) 


and E € BC ; then : 
First : m v4 ACB) ЖОГ 


(а) 25° (b) 65° 
Second : m (Z АРС) =.......... 
(a) 25" (b) 65? 
Third : m(Z DAC) =.......... 

(a) 25° (b) 65° 
Fourth : m (2 DCE) = -.-------. 
(a) 25° (b) 65° 


ssay problems: 


In the opposite figure : 


E EAB EÉ AB »m (AB) = 110° 


апа т (2 СВЕ) = 85° 
Find : m (4 BDC) 


| £2 In the opposite figure : 
m (Z ABE) = 100° 
and m (Z CAD) = 40° 


Prove that : m (CD) =m (AD) 


www.Cryp2Day.com 
асы) 639 l Sio gög 





(Cairo 05) 
(c) 110? 


(с) 90° 
(с) 90° 
(с) 90° 


(с) 90° 


d 
(d) 125° 





(d) 130° 


(d) 130° 


(d) 130° 


(d) 130° 









DIIRI III III III IIIAIIIII 61 PIIIIIII IIIA IIIA III AIII II 
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JIII IIJ JJJ JJJ IJJI IJJI IJJI JIJI JIII IIIu 


In the opposite figure : 

ABCD is a quadrilateral inscribed in a circle M 

where m (Z B) = 120° >» AD is a diameter in the circle » E CAD 
(1) Find : m (4 CDE) » m (4 CAD) 

(2) If DC =7 cm. > find : The length of AD (11 ~22) « 120° 930° »22.cm. » 





In the opposite figure : 
ABCD is a cyclic quadrilateral » CBi is a diameter in the circle M : 


m (Z ABC) = 60? ; the length of AD - the length of CD 
Prove that : CA bisects Z DCB 


In the opposite figure : 

ABCD is a quadrilateral inscribed in the circle M 
,E EBC mk DCE) = 84° 

and m (Z B) = > m (Z D) 

Find : 

(1) 2 (4 А) (2) m (Z B) 


£O In the opposite figure : 
ABCD is a quadrilateral inscribed in a circle M where 
М Є АВ ›СВ - CD and m (Z BCD) = 140° 
Find : (4^) 0 (4 А) | 
(2) m (Z D) 





In the opposite figure : А 
EBCD is a cyclic quadrilateral 

and FBCD is a cyclic quadrilateral 

Prove that : The figure EBDF is a cyclic quadrilateral. e 


JIII IIJ JJI JJJ JJJ JJI JJJ IJJI 


RIII R IIRI IIRI IRIIRIA 62 PIIRI III IAI IIIA IIRI 
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Homework 








LI In each of the following figures » find the value of the symbol used in measure : 





Choose the correct answer : 


In the opposite figure : 
If AB = BD 
1 and m (Z ABD) = 36° 


» then m(Z C) = + | 
(a) 140" (b) 70° (c) 54° (d) 108° 


In the opposite figure : 

LMNE is a cyclic quadrilateral VABN 
2 |>m(Z MLE) =70° »m(Z MEN) = 41° "A i 

» then m (Z EMN) =.-.-------- MAC 


(a) 70° (b) 41? (c) 29° (d) 1109 " 


ssay problems: 


In the opposite figure : D A 


ABCD is a parallelogram > E 
1 | the circle which passes through 
the points B » C and D intersects ABatE С В 


Prove that : AD = ED (El-Fayoum 11) 





JIII IIJ JJI JJJ JJI JJI JJI JJI IJJI IJJI 
ev Ev Ev Ev Ex Ex Ex Ev Ev Ev Pv Ex Ex Ex Ex Ev Ev Ev Pv Ex Ex Ex Ex Ev Pv Pv Pv Ex Ex Ex Ex Ev Ev] uununuununununmununusunuuuunsuuusunsuunusunu 
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ЫЛ In the opposite figure : 
M and N are two intersecting circles at A and B ; 
AD is drawn to intersect circle M at E and circle N at D » 





2 BC is drawn to intersect circle M at F and circle N at C 
апа т (4 С) = 70° 
(1) Find : m (7. F) @ Prove that : CD // EF  (El-Monofia 17) «110° » 
In the opposite figure : 


Two intersecting circles at A and B 

3 |, ACED.BCFC,m(ZD)-25x? 
andm(Z E)z4 X? 
Find with proof : m (Z ABF) 


In the opposite figure : 

AB is a common chord of the two circles M and N » 

C C the circle M ; F C the circle N. If CA intersects 

the circle N at D and FA intersects the circle M at E 

‚СЕ (1 FD = {Xx} and the figure AEXD is a cyclic quadrilateral. 
Prove that : C » B and F are collinear. 





JIII IIJ JJJ JJJ IJJI JJI JJJ JJI IJJI IIIJ IIIu 
4741&7&&7&7&7&1&11&7&&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&141&1&1&7&&7&1&1&7&&1&747&7&7&1 
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Sheet (22) 
The converse of theroem (3) 
and its corollary 


The converse of theorem (3): 
If two opposite angles of a quadrilateral are supplementary » then the quadrilateral is cyclic. 
In the opposite figure : 
If m(Z B) + m(Z D) = 180° or m(Z A) + m(Z С) = 180° 
» then the figure ABCD is a cyclic quadrilateral 


If the measure of the exterior angle at a vertex of a quadrilateral figure is equal to the 
measure of the interior angle at the opposite vertex s then the figure is a cyclic quadrilateral. 





In the opposite figure : D X 


If ABCD is a quadrilateral 
and m (Z. CBE) (the exterior angle) 2 m (Z D) » 
then the figure ABCD is a cyclic quadrilateral. 


A summary of the cases in which the quadrilateral is cyclic : 


The quadrilateral is cyclic if one of the following conditions is verified : 









If there is a point in the plane of the figure such that it is equidistant from its vertices. 


If there are two equal angles in measure and drawn on one of its sides as a base and 
on one side of this side. 


If there are two opposite supplementary angles «their sum = 180°» 


п If there is an exterior angle at any of its vertices equal in measure to the measure of 
the interior angle at the opposite vertex. 





In the opposite figure : 

If AD » BE » CF are the altitudes of A ABC » then : 

* AD ; BE and CF are concurrent at one point (say N) 

e From the figure we can get six cyclic quadrilaterals » they are : 
NFBD › МЕСР” ; NFAE > FBCE » DCAF and EABD 





JIII IIJ JJI JJJ JJI JJI JJJ IIJ JJI IIIN 
> 
09 
trj 

JIJI IIJ JJI JJJ JIJI JJI JJJ JJJ 
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4 
4 4 
3 In each of the following figures s prove that the figure ABCD is a cyclic quadrilateral : 3 
I 2 
J G C : J 
4 og 4 
4 д 
4 4 
B 
J ) ОЈ Fig. (2) Fig. (3) d 
49 (South Sinai 16) a 
4 4 
4 4 
4 4 
4 5 4 
4 4 
4 4 
4 4 
4 A 4 
4 4 
S 120 21 5 
J | E C B dd 
; — 0 [N Fig. © 2 
4 (Aswan 12) (Aswan 16 » Damietta 15) J 
N I Damietta N 
4 д 
3 A 3 
д i A | D J 
2 cf л В 2 
4 , 4 
dg FNÓ3 dJ 
5 | А | 3 
5 Е C B E B 2 
4 4 
3 £a Fig. C) | Fig. (8) | CD) Fig. (9) T 
S (Port Said 17 » Damietta 17) (El-Dakahlia 13) z 
Д 4 
3 Essay problems: 43 
4 4 
4 д 
3 Tn the opposite figure : 3 
43 ABCD is a quadrilateral inscribed in a circle M 9 
5 1 | ,X is the midpoint of BC and Y is the midpoint of CD 3 
д Prove that : B 3 
3 (1) The figure MXCY is a cyclic quadrilateral. (2)m(Z XMY)=m(Z BAD) J 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
4 4 
J 


1912424212424242/242424242431232424242/2442424( 66. 2424242121242124242424212/2124242424242124242424233 
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JIJI IIJ JJJ IJJI IJJI JJI IJJI JJI IGI IJJI IIIN 


I — 


In the opposite figure : 

BC is a diameter in the circle M and ED L BC 
Prove that : 

(1) The figure ABDE is a cyclic quadrilateral. 


(2) m (2 СЕР) = 4 m (AC) 


In the opposite figure : 
AB and AC touch the circle M at B and C respectively 
9m (Z A) = 45° 
Prove that : 
(1) The figure ABMC is a cyclic quadrilateral. 
(2) A MCD is an isosceles triangle. 


In the opposite figure : 

AB is a diameter in the circle M 

and Р Є АС. Draw DE L AB 

Prove that : | 

The figure BEDC is a cyclic quadrilateral. 


a 


In the opposite figure : 

AB is a diameter in a circle of centre M 

» AC is a tangent to the circle at A 

, Е 15 the midpoint of DB » m (Z B) = 40° 


(1) Prove that :The figure AMEC is a cyclic quadrilateral. 


(2) Find : m (Z C) 


In the opposite figure : 

ABCD is a quadrilateral ; 

AD // BC » X EAB and Y EDC 

If the figure AXYD is a cyclic quadrilateral. 


Prove that : 
The figure XBCY is a cyclic quadrilateral. 





(Giza 09) 





О 
С) 
> 


(South Sinai 12) 





(El-Wadi El-Gedied 14) « 50° » 


е 
PS 


e 
UJ 
JIII IIJ JJI JJJ JJI IJJI IJJI IJJI JIJIINI 
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ssay problems: 


o Y CODO 


Homework 


_ 7 Y CODO S 


In the opposite figure : 

M is a circle » D is the midpoint of the chord EC 

» BC isa tangent to the circle M at C and AB // MC 
Prove that : 

The figure ABCD is a cyclic quadrilateral. (Cairo 12) 





In the opposite figure : 
X is the midpoint of AB » MN (1) EC = {Y} 
(1) Prove that : CXMY is a cyclic quadrilateral 


(2) Find the centre of the circle which passes through 
the vertices of the figure CXMY (El-ismailia 17) 


111 Та the opposite figure : 
AB is a chord in the circle M and CD is 
a perpendicular diameter on AB and intersects it at E 
; BM intersects the circle at X and XD ПАВ = {Y} 
Prove that : (1) XYEC is a cyclic quadrilateral. 

(8) m (Z DYB) = т (4 ОВХ) 


In the opposite figure : 

ABCD is a parallelogram. 

A circle is drawn to pass through the two points 

A and B to cut AD at E and BC at F 

Prove that : The figure CDEF is a cyclic quadrilateral. 





In the opposite figure : 

A ABC ; BE.LAC >CF 1 AB» CF{) BE={M} 
»AM (BC = {D} | 
Prove that : 

MDCE is a cyclic quadrilateral. (South Sinai 17) - E 


w 
4741&7&&7&7&7&1&11&7&&7&1&1<1&1&7&7&7&1&1&1&1&1&7*7&7&1&1&1&1&7&7&7&7&1&1&1&147&7&7&7&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&&7&1&1&7&&1&7&7&7&7&1 
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| £3 In the opposite figure : 

Two intersecting circles at À and B 

‚Ср passes through the point B and intersects 
the two circles at C and D 

»CE () DF = {X} 

Prove that : AFXE is a cyclic quadrilateral. 





4741&7&&7&7&7&1&11&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7%7&1&1&1&1&1&7&7&7&1&1&1&7&7&7%7&7&7&1&147&7&7&7&1&1&7&&1&7&7&7&7&1 
4741&7&&7&7&7&1&11&7&&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&7&&1&1&7&7&1&1 
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Sheet (23) 
The relation between the tangents of a circle 
theorem (3) and its corollaries 
' The two tangents drawn at the two ends of a diameter in a circle are parallel. 





1.2. Да the opposite figure : K L 


If AB is a diameter in the circle M and the two СУ 
straight lines L and K are two tangents to the BE у 4A 
circle at A and B respectively: ; 


then the straight line L // the straight line K 
(because the straight line L L AB and the straight line K L AB) 





Second: ` The two tangents drawn at the two ends of a chord of a circle are intersecting. 


È.€. In the opposite figure : 
If AB is a chord in the circle M and the two 
straight lines L and K are two tangents to 
the circle at A and B respectively» then the two 
straight lines L and K are intersecting at a point 
outside the circle M (Say C) and AC » BC are 
called tangent -segments and AB is called a chord 





of tangency. 


Theorem (4): 


The two tangent-segments drawn to a circle from a point outside it are equal in length. 
B 


AB and AC are two tangent-segments 
AB =AC 


JIII IIJ JJI JJJ JJI JJI IJJI IJJI IJJI IJJI 
4741&7&&7&7&1&1&11&7&&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&1&1&1&7&7&7&1&1&1&1&7&7&7&7&1&1&1&1&7&7&7&1&1&7&&1&1&7&7&1&1 
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Corollary (1): 


The straight line passing through the centre of the circle and the intersection point of 
the two tangents is an axis of symmetry to the chord of tangency of those two tangents. 


In the opposite figure : 
If AB and AC are two tangents to the circle M at B and C 
respectively » then AM is the axis of symmetry to BC 





i.e. AM | BC ;BD- CD 


Corollary (2): 


The straight line passing through the centre of the circle and the intersection point of 
its two tangents bisects the angle between these two tangents. It also bisects the angle 
between the two radii passing through the two points of tangency. 

In the opposite figure : 

If AB and AC are two tangents to the 

circle M at B and C respectively then : 

e AM bisects Z BAC - m(Z 1) = (2 2) 

e MA bisects Z BMC “m(Z3)=m(Z4) 


Remarks: 


П Ав=АС Я мв -мс-: 
BE - CE ; AM | BC 
m (4 ABM) = m (4 ACM) = 90° 
i.€. The figure ABMC is a cyclic quadrilateral. 
Él no BAM) - m(Z BCM) = m(Z CAM) =m (Z CBM) 
(3 m (2 AMB) = m(Z ACB) = m(Z AMC) = m (Z ABC) 


The inscribed circle of a polygon is the circle which touches all of its sides internally. 











JIII JJJ JJI JJJ JJJ IJJI IJJI 
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The centre of the inscribed circle of any triangle is the point of intersection of the 
bisectors of its interior angles. 


In the opposite figure : | 
If the circle M is the inscribed circle of the triangle ABC 
then M is the intersection point of the bisectors of the 
interior angles of A ABC 








The common tangents to two circles: 


3 common tangents 


Two touching internally circles 
L 









JIII IIJ JJJ JJJ JJI JJJ IIIJ IIIJ IJJI 


2 common tangents One common tangent 
One circle inside the other Concentric circles 
There are no common tangents There are no common tangents 
Complete: 
1 | The two tangents drawn to the circle at the two ends of a diameter in it are ---------- 


JIII IJJI JJJ IJJI IJJI JJJ JJI IJJI JJI 


2 | The two tangent-segments drawn to a circle from a point outside it are ---------- (Alex. 11) 3 
3 
434242424242424242424242424242424242424242424242 J424342424342424342424242424442424442424242424242 4244 
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QJ 


Oo; Л A 


~ 


— 


NO 


Q2 


JIII JJI JJI IJI III JJI IJJI III JIII 
I 


Choose the correct answer : 





The inscribed circle of a triangle is ---------. 


If AB and AC are two tangent-segments to the circle M at B and C » then MA is the 
axis of symmetry of ---------. 


The number of common tangents of two distant circles is ~- (New Valley 12) 
The number of internal common tangents of the two intersecting circles is ---------- 


The straight line passing through the centre of a circle and the point of intersection of 
two tangents to it is the axis of symmetry of -..-..--.. 


The number of tangents can be drawn from a point lies on a circle is ---...--.- 
(El-Beheira 17) 
(a) one (b) two (c) four (d) infinite number 


! AB and AC are two tangent-segments at the two points B and C to a circle of radius 
length 2 cm. If the length of AB — 5 cm. » then the length of AC 2 .......... cm. 


(a) 2 (b) 3 (c) 5 (d) 8 


.In the opposite figure : 
XY and XZ are two tangents to the circle at Y and Z 


m (Z LYZ) 2 130? » then m (4 X) 5 evee 


(a) 50° (b) 65° 
(c) 80° (d) 100° 
In the opposite figure : 


If AB and AC are two tangent-segments to the circle M 
m (Z MAC) 2 40? › ћеп т (2 САВ) = ·-.-----: 

(а) 80° (6) 50° | ` 
(с) 40° (а) 20° (Damietta 04) 
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JIII IIJ JJJ JJI IJJI JJI JJI JJJ IIIJ JIJIINI 


ssay problems: 


In the opposite figure : 

AB and AC touch the circle at B and C ; 
AB // CE » m (Z A) 2 50? 

Find by proof : m (Z BDE) 


In the opposite figure : 

If AB and AC are two tangent- segments to the circle M 
and m (Z MBC) = 30° 

Prove that : A ABC is equilateral. 





M 


In the opposite figure : P 5 
AB and AC are two tangents to the circle M 

; BD is a diameter in it » m (Z MAB) - 30? 

Find : m (Z. ACD) Ў 


са In the opposite figure : 
XA and XB are two tangents to the circle at A and B 


, m (Z AXB) = 70° and m (Z DCB) = 125° 





Prove that : 
(1) AB bisects Z DAX (2) AD // XB 
LI In the opposite figure : 


AB and AC are two tangent-segments to the circle M 
» AB // CD and m (Z BMD) - 130? 


(1) Prove that : CB bisects Z ACD 
(2) Find : m (7. A) (El-Fayoum 17 s» El-Gharbia 16 » El-Kalyoubia I6 » El-Menia 15 » Cairo 14) « 50? » 





JIII IIJ JJI JJJ JJJ IJJI JIJI III IIIu 
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Homework 


JIII IIJ JJI JJJ JJI JJJ JIII IJJI IIIJ IIIN 


Choose the correct answer : 





‘In the opposite figure : 
If AB and AČ are two tangents to the circle M 


, m (Z CBM) = 25° , then m (4 BAC) = =- 


(a) 75° | (b) 50° 
(c) 25° (d) 12° 30 
In the opposite figure : 


CB and CA are two tangent- segments 
to the circle M and CB = BA 


5 then m (Z C) ка ыенен нй 

(а) 60° (b) 120° 
(c) 90° (а) 100° 
‘In the opposite figure : 


AB and AC are two tangents » if AB = 4 cm. 
»m(Z A) = 60° „еп ВС =... 


(a) 3 cm. (b) 4 cm. 
(c) 5 cm. (d) 8 cm. 
In the opposite figure : 


The circle M touches the sides of A ABC >» if AD = 8 cm. » 


BE = 6 cm. and CF - 7 cm. » then the perimeter of A ABC = -+ 


(a) 21 cm. (b) 42 cm. 
(c) 48 cm. (d) 28 cm. 














(Qena 12) 


(Suez 08) 


gady 43421343] 34 2213183 
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ssay problems: 


In the opposite figure : 

A ABC touches the circle externally at X » Y and Z 
4 | Ifthe perimeter of A ABC = 18 cm. 

;, AX —2 m. and CZ 2 3 cm. 





Calculate : The length of BY (Sharkia 03) « 4 cm. » 
In the opposite figure : D 
The circle M is divided into three arcs equal in length ^ 
2 » DA and DC are drawn from the point D to touch the circle. 
(1) Find : m (Z AMB) « 120° » E 
B 


(2) Prove that : First : The figure AMCD is a cyclic quadrilateral. 
Second : A ACD is an equilateral triangle. 


In the opposite figure : 
AB and AC are two tangent-segments drawn from A 
3 » m (Z AMB) = 70° 
Find : (1) m (4 ABC) 
(2) m (Z ACD) 


In the opposite figure : 

AB and AC are two tangent-segments to 

the circle M at B and C respectively »m (Z A) = 45° 
4 |,ВМПАС= {р} 


Prove that : 
(1) The figure ABMC is cyclic quadrilateral. 


(2) AD = AB + MB 





(Helwan 09) 


ELI In the opposite figure : 


M and N are two circles touching externally at D and AB is 
a common tangent to them at A and B 


5 DC is a common tangent to the two circles at D » 
where DC N AB = {C} 
Prove that : (4) C is the midpoint of AB 
(2) AD | BD (Alex. 14 » South Sinai 12) 





JIII IJJI IJJI JJJ IIIJ JIII JJI IJJI IJJI IJJI 
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Sheet (24) 
Angles of tangency 
theorem (5), its corollaries, and its converse 


The angle of tangency is the angle which is composed of the union of two rays » one 
of them is a tangent to the circle and the other contains a chord of the circle passing 


through the point of tangency. 


In the opposite figure : 
If AC isa tangent to the circle at A and AB contains the chord AB B 


‚еп / BAC is an angle of tangency in the circle M » its chord is AB M 


AB is called the chord of tangency of the angle of tangency Z BAC 


The measure of the tangent angle: 

In the opposite figure : 

* Z BAC is an angle of tangency that intercepts AB between its sides. 
^. m (Z BAC) = + m (AB) 


W 


* Z BAD is an angle of tangency that intercepts the major AB 
between its sides. | D С 


>. ш (/ ВАР) = 1 m ( AB the major) 


Theorem (5): 


The measure of the angle of tangency is equal to the measure of the inscribed angle 
subtended by the same arc. 


Z BAC is an angle of tangency and Z D is an inscribed angle. 
D 
m (Z BAC) m (Z D) 


JIII IIJ JJJ JJJ JJJ JJI JJJ JJJ IJJI IJJI 
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Corollary: 


The measure of the angle of tangency is half the measure of the central angle 
subtended by the same arc. 


In the opposite figure : 
m (Z BAC) (tangency angle) - + m (AB) B 
M 
»"- m (Z AMB) (central angle) = m (AB) 
A C 


'. ш (42 BAC) (tangency angle) = + m (Z AMB) (central angle) 


The angle of tangency is supplementary to the drawn inscribed angle on the chord of 
the angle of tangency and in one side of it. 


C 
A 
m (Z ABD) + m (Z AEB) = 180° 
E 
B D 


The converse of the theorem (5): 


If a ray is drawn from one end of a chord of a circle so that the angle between this ray 
and the chord is equal in measure to the inscribed angle subtended by the chord in 
the alternate side » then this ray is a tangent to the circle. | 


Thus in the opposite figure : 
If AB is a chord in the circle M › 
AD is drawn such that m (2 ВАр) = т (4 С) • 


then AD is a tangent to the circle M 
In each of the following » find the measures of the angles denoted by (?) 


knowing that AC touches the circle M at A : 





220 





3 Fig. (3) Fig. (4) 


JIII IIJ JJJ JJJ JJI JJJ JJI IJJI IJJI JJI 
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JIJI JJI IJJI IJJI IJJI IJJI IJJI JJJ IIIJ IIIN 





B 


A C 


Choose the correct answer : 





If the measure of an angle of tangency = 70° » then the measure of the central angle 


subtended by the same arc equals ........-. 


(a) 35° (b) 70° (c) 140° 


In the opposite figure : 
XY and XZ are two tangents to the circle at Y and Z 
s m (4 LYZ) = 130° , then m (4 X)= veee 


(a) 50° | (b) 65° 
(c) 80° (d) 100° 
In the opposite figure : 


If AB and AC are two tangent-segments to the circle M 
9m (Z MAC) = 40° 5 then m (Z CAB) = ......... 

(a) 80° (b) 50° 
(c) 40° ^. (d)20? 


424242424242424242424242424242424242424242 4242 J44424242424442424242424242444242424244424242 424242 
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Fig. (10) Fig. (11) 


Fig. (12) 


(Aswan 2013) 
(d) 105° 





(Souhag 2009) 


C 
(Damietta 2004) 


JIJI JJI JJJ IJJI IJJI IJJI IJJI IJJI JJI IIIN 
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JIJI JJJ JJJ IIJ JJJ III IIIJ JJJ IJJI IJJI IIIN 


IIIR I III IIIA III IRAI 80 PIIIIIII III III III I IIIA 


In the opposite figure : 

If AB and AC are two tangents to the circle M 

» m (L CBM) = 25° , ћеп т (2 ВАС) = -......... 

(a) 75° (b) 50° 
(c) 25° (9) 12° 30 





С 
(Оепа 2012) 


In the opposite figure : С 
CB and CA are two tangent - segments 
to the circle M and CB = BA 


s then m (4 C) = eee A B 
(a) 60° (b) 120° 
(c) 20° | (d) 100° 

(Suez 2008) 
In the opposite figure : 


AB and AC are two tangents »if AB = 4 cm. 
ө т (4 А) = 60° , then BC = .......... 


(a) 3 cm. _ (b) 4 cm. 
(c) 5 cm. (d) 8 cm. 
In the opposite figure : 


ABisa tangent to the circle M at B 
» BC is a chord in the circle 


and m (Z ABC) = 60° 





„Шеп т (ВС) =.......... (Kafr El-Sheikh 2008) 
(a) 30° (b) 60° (c) 90° (d) 120° 


Jaida a 
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JIII IJJI IJJI IJJI IJJI IJJI IJJI IJJI IIIu 


In the opposite figure : 
If AB=AC © 

and m (/. YAC) = 50° 

» then m (BC) Itt 


50° (b) 100° (c) 80° 


ssay problems: 


ІШ In the opposite figure : 
XA and XB are two tangents to the circle at A and B 
‚ т (/ АХВ) = 70° апа т (4 DCB) = 125° 


Prove that : | 
El AB bisects Z DAX El AD // XB 
In the opposite figure : 


A ABC touches the circle externally at X » Y and Z 
If the perimeter of A ABC = 18 cm. 

s AX =2 m. and CZ = 3 cm. 

Calculate : The length of BY 


£A In the opposite figure : 
M and N are two circles touching externally at D and AB is 
a common tangent to them at A and B | 
DC is a common tangent to the two circles at D » 
where DC N AB = {C} 
Prove that : E C is the midpoint of AB 
AD L BD 





(Cairo 2004) 


(d) 160° 





À 
(El-Beheira 2011) 





С) 
а 
ul 





(Alex. 2014 » South Sinai 2012) 


изын 
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са In the opposite figure : 

ABC is a triangle inscribed in a circle 

» BD isa tangent to the circle at B 

>X EAB and Y C BC > where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. 


In the opposite figure : 

AB is a diameter in a circle N 

» its circumference is 44 cm. 

»CDisa tangent to it at C and CD // BA 


Find with proof : . 
El m(Z DCA) The length of (AC) 
In the opposite figure : 


XY » XZ are two tangents to the circle at Y and Z - 
m (Z YXZ) - 80? 

and m (Z EDZ) = 130° 

Prove that : Ki ZE = ZY Ё х7 // ҮЕ 


In the opposite figure : 

AD isa tangent to the circle M at A 

» BC is a diameter in the circle M 

and BD |. AD 

Prove that : m (Z ABD) m (Z ABC) 


In the opposite figure : 
AE // DB »m(Z BAE) =55° > 
m (£ C) = 110° and AB = AD 


Prove that : J The figure ABCD is a cyclic quadrilateral. 
AE is a tangent to the circumcircle of the | 


quadrilateral ABCD 


(El-Kalyoubia 2014 , Port Said 2013) 





С D 


(El-Fayoum 2013) « 45° 5 11 cm. » 


о 
130 








(Веһеіға 2005 ) 
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1 


JIII IJJI JI JJJ JJ IIJ JJI IJJI IJJI IIJ 


10 | Prove that : CD isa tangent to the circle circumscribed about the triangle ABC 





dJ 

dJ 

dJ 

dJ 

dJ 

dJ 

dJ 

E" 

iJ 

iJ 

dJ 

dJ 

iJ 

dJ 

4 

dJ 

4 

dJ 

4 

eT OOO To JJ 

| iJ 

dJ 

Homework 23 

JJ 

_ 7 OI OOOO To 2 

3 
Choose the correct answer : 5 
If the measure of an angle of tangency = 70° ; then the measure of the central angle 5 
subtended by the same arc едџа!5 .-....:... X (El-Kalyoubia 16 » Aswan 13) a 
(a) 35° (b) 70° (c) 140° (а) 105° a 
) In the opposite figure : D a 
CB > CD are two tangent-segments at B » D a 
iJ 

(m (Z C) - 70? «m 3 
„Шеп m (DB) equalis ........- Б a 
(El-Dakahlia 17) 8 

(a) 180° (b) 90° (c) 100° (d) 110° a 
In the opposite figure : А 3 
BD touches the circle and m (AB) = = + the measure of the circle 3 
» then m (4 ABD) = ~- © D 3 
(a) 60° (b) 90° (c) 120° (4) 30° N 3 
„ iJ 

In the opposite figure : 3 
CD is a tangent to the circle M at A B a 
and MB // CD » then m (Z BAD) - .......... a 
(a) 30° (b) 45° (c) 60° (dd 90° = E ri 
dd 

iJ 

dd 

iJ 

dd 


Q ABCD is a a quadrilateral inscribed in a circle » E is a point outside the circle 
and EA and EB are two tangents to the circle at A and B »If m (4 AEB) = 70° and 
m (4 ADC) = 125° » Prove that : 7 
ШАВ = AC | 

AC isa tangent to the circle passing through the points A » B and E (Alexandria 2014) 





Œ ABCD is a a parallelogram i in which AC = BC 


(Suez 2012 » Red Sea 2012 » El-Menia 2013) 


RIDIR IIRI IIRI IIAIR IIIA 83 PIIRI II IIRI IIAIR 
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ssay problems: 


in the opposite figure : 

AB and AC are two tangent-segments to the circle at B and C 
s m (4 BDC) = 65° 

Find with proof : m(Z BAC) 





— А 
Ц Іа the opposite figure : 
ABC is a triangle inscribed in a circle D 
» BD isa tangent to the circle at B o К 
X C AB and Y € BC ; where XY // BD 
Prove that : AXYC is a cyclic quadrilateral. (Cairo 17 , El-Kalyoubia 14 , Port Said 13) 


In the opposite figure : 
XY and XZ are two tangents to the circle from the point X 
m(ZD)z110? »m(Z X) - 40° 
—X Pam 
Prove that : m (ZDE) = m (ZY) 





In the opposite figure : 

AB and AC are two tangents to the circle at B and C 
If CB = CD 

Prove that : m (Z ABC) = m(Z DBC) ( 
If m (Z CED) = 110? Find : m (Z A) | « 40? » 








> 
4741&414141474141414141414141414141414141414141414141414141414141414141414141414141414141414141414141414141414141414147414141414141414141414147414141471&] 


In the opposite figure : E 
AB and AC touch the circle at B and С | 
» AC // BD and m (Z A) =40° 

Find with proof : DX 
(1)m (Z ACB) (2) m (Z ECD) 
Then prove that : CB = CD B (Gharbia 04) « 70° »70° » 


> 
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In the opposite figure : 

ABCD is a cyclic quadrilateral › 

BC is a diameter ; 

EA isa tangent for the circle at point A 
and m (Z ADC) = 120° 

Prove that : (1) BA= BE (2) m (Z ABE) = m(Z EAC) (Damietta 09) 





In the opposite figure : 

AB is a diameter of the semicircle » 

CF is a tangent to it at C and DF | AB 

(1) Prove that : The figure ADEC is a cyclic quadrilateral. 





(2) Prove that : A FCE is isosceles. 
(3) Determine the centre of the circle passing through the vertices of 
the quadrilateral ADEC 


ГЦ In the opposite figure : 

Two circles are touching internally at A 

‚ АХ іѕ the common tangent to them at A 

, AB and AD intersect the small circle at B ; D 
and the great circle at C 5 E 

Prove that : DB // EC 





In the opposite figure : 

AE // DB » m (Z BAEB) 2 55? » 

m (Z C) = 110° and AB = AD 

Prove that : (1) The figure ABCD is a cyclic quadrilateral. 
(2) AE isa tangent to the circumcircle of the - 


quadrilateral ABCD 


In the opposite figure : 
DA and DB are two tangent-segments to the circle M at A and B 


С Є е circle M such that AB = AC 
Prove that : AC isa tangent to the circumcircle of A ABD 





JIII IIJ JJJ JJJ JJJ JIII JJJ IJJI JIII JJJ JIII 
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Choose the correct answer : 





Sheet (25) 
Accumulative Basic Skills 


The corresponding angles of the two similar polygons are «.-------. in measure. 
(a) equal (b) different (c) proportional (d) alternate 


The area of a rhombus which the lengths of its diagonals are 6 cm. and 8 cm. equals --.------ 
(a) 2 cm? (b) 14 cm? (c) 24 cm? (d) 48 cm? 


The number of axes of symmetry of two congruent circles and touching externally 
( El-Dakahlia 16) 


(a) 4 (b) 2 (c) 1 (d) an infinite number. 


"The medians of a triangle meet at the same point which divides each in the ratio 


— * 2 from the base. (Beni Suef 17) 
(a) 1:2 (6) 2:1 (с) 1:3 (9) 3:2 
| If the projection of a line segment on a straight line is a point » then the line segment 
— the straight line. (North Sinai 17 » Alexandria 16) 
(a) // (6) 1 (c) © (d) C 
ABC is a right-angled triangle at B where AB = 6 cm. » BC = 8 cm. » 
then its area — ---— cm? | (Damietta 16) 
(a) 48 (b) 14 (c) 24 (d) 7 
| The length of the side opposite to the angle of measure 30? in the right-angled triangle 
equals --..-----. the length of the hypotenuse. | (Ismailia 16) 
3 
(a) + (b) 5 (042 (d) 2 
If m, and m, are two slopes of two parallel straight lines » then -......... (El-Fayoum 16) 
()m,*m,-0 (b)m =m, ()m,xm,--1 (d)m,-m,--1 
The image of the point (2 » 3) by rotation R (O » 180°) is the point ---------- (South Sinai 17) 
(a) (2 » 3) (b) (- 2 » 3) (c) 2.» — 3) (d) (-2 »—3) 
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If the side length of a rhombus is L cm. » then its perimeter = .......... cm. (New Valley 17) 
(a) L? (b) 2 L? (с) 41, (9) 2421. 

The measure of the interior angle of the regular hexagon = -....----. (Alex. 17} 
(a) 60° (b) 108° (c) 120° (d) 135° 
If M is a circle of radius length r cm. » then the length of the semicircle = -.---.---. cm. 

(а) 2701 (b Lm: (с) 1 лт (@ лт 
A square of perimeter 20 cm. » then its area = .......... cm? (Beni Suef 16) 
(a) 20 (b) 25 (с) 50 (d) 100 
‘The two diagonals are equal in length and not perpendicular in the ---------- (El-Menia 16) 
(a) square. (b) rhombus. (c) rectangle. (d) parallelogram. 


Ifcos2 X= i where X is an acute angle » then m (Z X) =.---:.---. (Beni Suef 16) 


(a) 15° (b) 30? (c) 45? (d) 60? 
A ABC is a right-angled triangle at C » then the two angles A and B are ........- (El-Menia 17) 
(a) supplementary. (b) complementary. 


(c) adjacent. (d) vertically opposite angles. 


Two parallel lines to a {га аге .......... (Luxor 16) 
(a) perpendicular. (b) parallel. 
(c) intersecting. (d) skew. 


The radius length of the circle whose centre is (7 » 4) and passes through the point (3 » 1) 


equals ..-------- length units. (Aswan 16) 
(a) 3 (b) 4 (c) 5 (d) 6 

The number of symmetry axes of the square is ---------- (El-Fayoum 17) 
(a) 1 (b) 2 (c) 3 (d) 4 

The numbers 5 $4 and -......... can be side lengths of a triangle. (El-Menia 16) 
(a) 8 (b) 9 (с) 10 (d) 12 
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24 A XYZ is a right-angled triangle at Y » then XZ --..------ YZ (North Sinai 17) 
(a) < (b) > (с) = (d) is twice 
In the opposite figure : 
AB =AC >AB = (2 X— 1) cm. and AC = (X + 2) cm. › 
22 | then Xz (Cairo 16) 
(a) 3 (b) 5 
(c) 11 (d) 14 
In the opposite figure : 


ABC is a right-angled triangle at B » 
m(Z C)=30° , AB 23cm. » 





- then AC =... cm. | (El-Fayoum 16) 
(а) 2 (b) 3 
(c) 343 (d) 6 
Ла фе opposite figure : 
M is the centre of the circle » | 
24 | then m (4 CMB) = -+ (South Sinai 16) 
(a) 36° (b) 72? 
(c) 144? (d) 180? 
In the opposite figure : 


ABCD is a trapezium in which AD // BC 





and AD is a diameter of circle M » 


NO 
oO 


then the area of the shaded region - --------- (Damietta 16) 
(a) 70 cm? (b) 147 cm 
(с) 170 ст? (d) 224 cm? 


o Y CODO 0 


Best wishes 
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